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CHAPTER I 
INTRODUCTION 
This study presents an inventory and analysis of the geographic 
and socio-economic factors influencing the location and developnent of 
ll&llufactural industries in Upper East Tenne seee. A combination of ma.n.y 
determinants has gradually changed the basic econcmic structure of the 
area from that of a modified for.m of subsistence agriculture to one of 
manufactural importance within the state and in the United states. 
Integration of the p�sical and cultural CCIIlplexities of the area shows 
causation for the present and contimled position of manufactural prani­
nence. Some of the el81118ntary facts concerning the location of Jl&llU­
facturing which make this area prcainent are: (1)  this is the area where 
white man made his first pe:rmanent settlement in what is now Tennessee; 
(2) from its first settlement this area has been the cross roads of.trans­
portation from tbe northeast to the southlfest and f'rom the Eastern Pied­
mont of North Carolina to beyond the Cumberland Plateau of Kentucky; (3)  
industries tend to locate where a canbination of factors such a s  aarkets 1 
raw Jll8.terials1 labor, power, and transportation make it economically 
feasibleJ (4) aanufacturing tends to concentrate geographically once the 
advantage of an early start has occurred; (5) an attractive industrial 
enviroment and govenaental influences work together in the location of 
plants geared to mili tar.r production. 
The area under study consists of Carter, Johnson, Unicoi, Washing• 
ton, and Sullivan counties (Figures 1 and 2). Three of the counties, 
2 
Carter, Johnson, and Unicoi bave a predaajuauce of IIOWltainous terrain. 
The other two, Washington and SUlli'Y8Jl1 lie alllost wboll3' within the Ridge 
and \tilley Province and therefore present contrasting aspects of Valley 
terrain. Natural features divide this contiguous area into tvo hetero­
geneous p)V"sical areas which are allaost equal in size. This areal 
equality makes it possible to relate the different intluencing effects of 
the peysical environment to those of the cultural enviroDilent. The cc.mon 
knowledge that people and their activities tend to concentrate at lower 
elevations is exemplified here. In the sa11e area there are noticeable 
effects of what time and cultval. chaDge can do in overccaing the ditri-
culties presented by the p)V"sical. enviroment. It was for this reason 
that the particular counties were chosen for st.udy although so� inter-
relationships exist among these separate political entities that they, as 
a whole, are locally classed as a distinct region. 
The study area is separated from the surrounding counties by 
natural, econcaic, and political barriers. It is deliaited to the north 
and northeast by the southern boaDdarT of Virginia, while to the south and 
southeast lie the Unaka and Blue Ridge Mountains of Virginia and North 
Carolina and to the southwest the Knoxville trade area . The character-
istic patterns of develop11ent and activity which serve to differentiate 
the area frclll the surrounding counties include: 
1. A relatiTel.7 dense pattern of settla.ent characterized by a 
large mmber of urban dwellers and a particularly high percentage 
of rural non-farm population. 
2. An increasing daninance of aanutacturing employment over 
agricultural eaplo,aent. 
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3. The proximity of the CCIIlponent cities that make possible an 
articulation and cooperation among the industrial and commercial 
enterprises, labor demands and practices, supplies or aateriala, 
and other factors of service that affect the total regional 
econany.l 
The area is not one in which the manufactural and other cultural 
activities of the popW.ation are centered on one focal point, but one which 
has a compact ·triangular shape encanpassing several small cities, no one 
of which daninates the activities of the area because each bas its own 
individual civic, cCBJnercial, and industrial intereats . 
This atud;y attempta to bring together the Jlla.ey varied geographic 
factors present in Upper East Termessee; it is hoped that it � be used 
as a basis for future aicrogeographic studies of the area. Since the 
stud;y area involves the part of the state first settled, a historical 
approach is used throughout. The peysical setting is first discussed as 
it provides the enviro�mental stage for this unique area. Secondly, re-
lated cultural aspecta such as the means of transportation, tranSIIlission 
and cCIIIIlWlication are interwoven with a treatment of the historical back-
ground of the people and population trends up to the present. 
As people are the basic factor in economic activity and part of the 
problem of the study has been that of anal.ysis, an effort was made to 
extrapolate population growth to 1970. Ai'ter exudning population trends 
and various economic and physical factors affecting the location of indus-
try, a study was made of the industries and their locations. This was 
l.rennes.ae State Planning Ccamission, Upper East Termessee Division, 
An Economic Suryel !! � Tri-Gounties RegEb} � Upper � Tennessee 
lNashville: State Plarming CODIIlission, 19 , p. 2.  
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done on the basis of location and the effect certain types of industrie s 
have on an area as veil as a study of the individual industrial sites in 
their local se tting. As this study of the industrie s portrqs their con­
centration in urban cente rs, a final study of urbanization and :mamlfactur­
ing prospects was made. 
The size of the area and the impossibility of gathering data on all 
indust ries made it necessary in sane instances to ge neralize . One lmndred 
and eighty que stionnaires we re mailed to i ndustrie s of different size s in 
the are a. The ge neralization came from an approxillate 28 per ce nt question­
nai re return and intervie ws with manage rs of industries not answering 
questionnaires. Approxblately fifty of the questionnaires were returned, 
but because SCIIle were not answered fu.l.ly a fe w we re discarded as meaning­
less. T he  rell8.ining 2.5 per ce nt was cc:mpiled on the basis of representing 
number of .ployees rather than rmaber of industri�s as this gave a greater 
representation of the relationships between labor and manufacturing. 
The information and data nece ssary for the writing of this disser­
tation we re derived from many sources. The writer bas used several 
goverunental publications and reports. Other than this he has read various 
texts concerning the are a and inte rviewed Jll8lJiY of the industrial officials 
of the area. He worked as an are a plamler for the Upper East Tenne ssee 
Di vision of the Tennessee State Planning Commission during August and 
September of 1958, IUJd.ng a land-use surYey and iDdustrial site location 
study of the area herein discussed. Several week-end field trips we re 
made into the area during 19.56 and 19.59, and an inte nsive field study 
was JDSde during August and September of 1959. 
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The importance of the study as a possible basis for future micro­
studies made it necessary to cover a wide category of geographic and 
socio-econanic factors. The study presents first the physical setting, 
then, as follows, in order: water resources and power develop:nent, 
transportation, transmission and communication, population trends, manu­
factural develo]lllent to 1947, geographic aspects of manufacturing from 
1948 to the present, urbanization and prospects. This study has been 
further amplified by the inclusion of a brief discussion concerning the 
tax structure of the five different counties, which has given a clearer 
perspective and understanding to the area as a whole and helps to portray 
the industrial prospects within the area. 
CHAPTER II 
THE PHYSICAL SETTING 
Upper East Tennessee is quite varied in its pbysic al character­
istics. It coa.prises an area of 11694 square miles lying within both 
the Ridge and Valley Province and the Unaka Mountai n Section of the Blue 
Ridge Province.  These physical differences give rise to man;y local 
peculiarities of climate , te rrain, soU, drainage , Tegetation, and 
mineral resources. A grouping of heterogeneous natural p b;ysical. re-
sources bas resulted in a continuous economic growth fran the t ime  white 
man made his first entry until the present. 
I. LANDFOOMS 
Portions of two pb;ysiographic provinces are found in northeast 
Tennessee. The se have been described by Safford as foll ows: 
(1) T he  Unaka Chain -- This name has been given to the great 
range of mountains that lies along the boundary' line between 
Tennessee and North Carolina. 
(2) The Valley of East Tennessee -- This division runs 
obliquely through the state, and constitutes one of the most 
populous and be autiful portions. It is bounded on the south­
east by the Unaka Cbain, and on the west, or DOrtb:lrest, by the 
eastern esc arpneut of the CWilberland Table-land.l 
The area herein discussed is more l iaited in that both to the north 
and northeast the valley is continuous with the "t"alley of Virginia. To 
the s outhlrest the Talley extends into Greene and Hawkins counties. T he  
1James M. Safford, Oeolo&r of Tennessee (Hashville: s. c. Mercer, 
Printer for the State, 1869), P• ll. 
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section of the valle,y under discussion is, in reality, but a part of a 
long, great and complex trough that extends at least from the Susquehanna 
River in Pennsylvania to Birmingham, Alabmna. This factor makes the 
valley a natural highwq for cCIIlDlunication and transportation routes frau 
the north to the south as well as a collection center for the many trans­
verse feeder routes into the coves and through mountain passes (Figure 3). 
Upper East Tennessee has many well developed characteristics of the 
Appalachian Ridge and V alley. It. is closely furrowed with parallel ridges, 
all having a northeast to southwest trend. 
'1' he ridges are numerous, and differ more or less in height., sharp­
ness of outline, agriculture, and other features, while at the same 
time, each one is remarkable for the uniformity of character it 
preserves frc:a one end to the other. The differences 8Bl0ng them 
depend, fo� the most part, upon the differences in geological character. (Figure 4.) · 
The rock formations underlying the Great Valley consist chiefly of 
various kinds of limestone, shale, and sandstone, ranging in geologic age 
from C81lbrian to Carboniferous. Because most of the rock fomations are 
more soluble than those underlying the adjoining Cumber .!.and Plateau and 
the Unaka Mountains, they weather more rapidly. Because of this differ­
ential rate of solution and disintegration of intenselY folded and faulted 
rocks, the Great Valley is a succe ssion of lesser ridges and valleys .) 
lumt.ed States Department of Agriculture, � Survey of Sullivan 
County, Tennessee, United States Department of Agriculture in cooperation 
with the Tennessee Agricultural Experillent Station and the TVA, Series 
1944, No. 2 (Washington: Gavemment Printing Office , 1953), PP• ,S-6. 
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Two counties, Sullivan and Washington, predcainate in ridge and 
valley terrain. The dominant underlying rock is limestone, but shale is 
present. The character of the shale and limestone varies from place to 
place. Most of it may also contain sand or chert, or both. Some of the 
shales are high in lillie ( calciUlll carbonate); others contain no lime and 
are generally acid. Sinkholes are prevalent, and karst is characteristic 
ot auch of the area underlain by limestone. In the northeastern part of 
the area extending across Sullivan County fraa northeast to southwest lie 
the eastern shale hillSJ like the central shale hills and the B81'S Mountain 
division, this area was once a plain. The underlying rock formations of 
the eastern shale hills are the Athens 1 which is dark calcareous shale, 
and the Tellico, which consists of interbedded calcareous sandstone and 
shale. These fomations are more resistant to weathering than those of 
adjacent limestone ridges and valleys. Knox dol011ite is dominant among 
these formations, but narrow bands of Athens shale occur in the synclines, 
and Honaker lime stone and Nolicbu.ckey' shale in the anticlines. 4 
The Unaka Mountain section of this region lies at the southeast 
edge of the Appalachian Valley of Tennessee and consists of high parallel 
mountain ridges which are the northern extensions of the Unaka Range. 
The Unaka Mountain range, the crest of which forms the Tennessee­
North Carolina state line, rises to altitudes of 2,500 to 6,.300 
feet above sea level and'bas �westwardly projecting spurs 
separated by steep narrow valleys. The rocks constituting this 
range are granite, gneiss, shale, sandstone, conglc::merate, and 
hn,id. 
qua.rtzi�e of the pre-Cambrian age, and all have been faulted and 
folded.;;;J (Figure S.)  
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The Cherokee, Buffalo, and l!'abreeville Mountains constitute a large 
part of the southwestern section of the area. This group of mountains is 
loca.lly known as the Eabreeville District. Within this group are Bumpus 
Cove and other small mountain valleys. To the southeast the ridges merge 
with Rich and Bald Mountains of the Unaka Range which have steep escarp­
aents overlooking the Valley to the northwest. They end a few miles south-
east of JoJ:mson City and are partly encircled by lowland. Farther to the 
northeast are three parallel mountain ridges. From east to west they are: 
Stone, Iron, and Holston Mountains. Between Iron and Holston Mountains is 
a belt of lowlands and low ridges, underlain in part by the Shady' and Rome 
shale and limestone fol'lll&tions. Toward the northeast is the high level 
oval depression of Shady \tllley. Toward the southeast Shady Valley is 
separated by the transverse ridge of Cross Mountain frOlll the larger 
Stoney Creek Valley. This valley .opens southwestward into lowlands 
around Elizabethton. The southeast side of these lowlands at the base of 
Iron Mountain and related ridges is UDderlain by the Shady and. Rome forma­
tions and constitutes the northwest part of the Hampton and Unicoi dis-
tricts. Southwest of Iron Mountain is the JoJ:mson County Cove which 
constitutes an extensive area of hilly lowlands. These lowlands fol"Dl 
the Mountain City and Butler districts and are underlain by the Shady 
-
Sumted States Department of Agriculture, � Survey of Carter 
COW1ty, Tennesaee, United States De�Dt of Agriculture in cooperation 
with tbe Tennessee Agricultural Experiaent Station and the TVA, Series 
1942, Ro. 4 (Washington: Govermne nt Printing Office, 19.SJ), PP• 4-6. 
Figure 4. An eye perspective index aerial photograph shoving 
a section of the Ridge and Valley Province. 
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Figure S. An eye perspective index aerial photograph shoving a 
section of the Unaka Mountains in the Blue Ridge Province. 
and Rome .t'ormations. 6 
The bedrock of northeastern Tennesse e consists of a basement of 
pre..Caabrian and Ordovician sedillentary rocks which have an aggregate 
thickness of nearly 201000 f eet. Folding and faulting resulting from 
defomation by the Appalachian movements of later Paleozoic time bas 
giTen rise to the characteristic northeast trending belts of outcrop. 
The southeastern part of the area (the Unaka Mountain section) is JRB.de 
15 
up largely" o.t' pre-Cambrian rocks, and the northwestern part (the Talley 
and ridge section) o.t' Paleozoic rocks.7 
II. DRAINAGE 
The drainage pattern of Upper East Tennessee is generally trellis 
with certain areas characteristica.lly indefinite. The three mountain 
counties have a definite dendritic pattern of drainage based on the 
di.t'ferential weathering of the Tarious rock formations. The u.jor 
streams from the mountain s ections approach the Talley in a trann:erse 
direction with inter-ridge tributaries. The tributaries, however, be­
cause of the lille stone formations of the Talley tend to parallel the 
ridges until tbey reach the river but, in sane instances, disappear 
underground. 
6,h1lip B. King ,� al., Geolog,r �Manganese Deposits� :North­
eastern Tennessee, Bulletin� (Nashville: State of Tennesse e, Depart­
ment of Conservation, Division of Geology, 1944), PP• 7-8. 
7 Ibid., p. u. 
1.6 
The lolichucky River and its tributaries drain much of the sOilth­
west section of the area. Bald Mountain, Unaka Mountain, and Stone Moun­
tain within the bounds of Unicoi Couut.y are drained by the Nolichucky 
River. The s011thwest tributaries of the Watauga River just north of the 
village of Unicoi in the Little Mountains drain all of the area .frCIIl the 
North Carolina state line to the Holston Mountain toward the uorth and 
DOrtl'Drest. Doe River from the southeast flows into the Watauga River at 
the city of Elizabethton. Frca this point the Watauga meanders between 
and across the northeast-southwest ridges of the Talley until it joina the 
South Fork Holston River at a place called Spvgeon (now the site of Boone 
Daa). 
The Holston River drains all of the north and northwest section of 
the study area from the Holston Mountains in the northeast to the water­
shed of the lolicbu.clcy' to the west. This watershed follows the crest of 
a group of undulating hills fraa Johnson City westward to the Greene 
County boundary line. There is a uoted karst area on both sides of this 
watershed extending intel'tli.ttently between the ridges to both the Watauga 
and Nolichucky Rivers (Figure 7). Man;y of the sinks are about 200 feet 
in diameter; some are fi1'ty feet or less 1 while others may cover as :auch 
as three or four acres. 
Overall drainage is good to excellent except in a few low areas 
near some of the streaas. The Watauga River is spanned by the Watauga 
and Wilbur Dams j11st northeast of Elizabethton, whereas the South Fork 
Holston is dammed southeast of Bristol. Southeast of Kingsport and be­
low the site at which the Watauga and the South Fork Holston RiYers join 
,./ 
0 � 
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Figul'8 6. Drainage pattem of Upper East Tennessee. 
Figure 7. Sinks north of Johnson City. 
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are located Boone and Fort Patrick Henr.r Dams. Together with these man-
made structures, ample and regular rainfall, and a verdant covering , the 
area not onl.y has good drainage but an adequate and even now of water 
_for industrial as well as domestic use.  
III . CLIMATE 
The Upper East Tennessee area has a vam, teaperate, ra:l.D;y clillate, 8 
but due to the differences in elevation within the area the valley sections 
6a. T .  Trevartba , An Introduction to Clillate (New York: McGraw­
Hill Book c� , Inc.,1954), p. 233. -
19 
have bot s'UIIIIlers, while the mountainous areas have cool SUJ��Rers . 9 The 
greatest differences between the mountain and valley temperatures occur 
in SWIIJI8r. The comparatively low temperatures) pure ataosphere) and 
picturesque scenery of the mountainous areas, along with the nearness to 
the industrialized valley sections, render thelft exceedingly inri.tiDg as 
place s of relaxation &n4 recreation. 
The 110st ��arked effect of the altitude of the region under dis-
cussion is sbown in teaperature records . At Mountain City, elevation 
21471 feet, the annual mean temperature is S30r . )  which is the lowest 
iri the state,10 while at Kingsport, elevation 1,200 feet .  (latitude 
sillilar to Mountain City), tbe a.nnwLl. mean is 5�. At stations having 
lower elevations ( in  this area) tellperatures occasionall.y' exceed 100 
degrees, but at elevations of 2,000 feet and upward they rarely go above 
90 to 9SOP' . (Figures 2,  8, and Table I} . Mountain City bas had a tem­
perature as low as llinns 320!'. 1 but such an extreme is rare .11 Ta-
peratures in the neighborhood of sero, or slightl,J' below 1 are CCIIl­
parativel,J' frequent in the mountains during the colder part of the year.12 
9Ibid. , pp . 382-383 .  
10united States Departllent of Agriculture, Clillt.atic S1DUU7 of the 
United States, Section 77-Eaatern Tenne ssee, United State s Department of 
Agriculture, Weather Bureau (Washington: Government Printing Office, 
1933) '  p. 1. 
llumted States Department of Agriculture, Cli:aate and Man, Year-
book of Agriculture (Waehington: Govei'JIIent Printing Office, I94i), p. 1,119 . 
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The mean monthly temperatures for the area show four distinct 
seasons (Table I) . The winter :.onths of December, January, and February 
have mean temperatures of 40. 7'T. 1 40.S�. 1 and 40.40f. 1 vhile the sum-
mer months of June 1 J�, and August have mean temperatures of 73.o0r. 1 
75.60f., and 7lt,.80, . As noted above, these mean temperatures are for 
valley stations and do not give a true picture for elevations above two 
thousand feet. Normally the elevated areas because of adiabatic and oro­
graphic factors will have mean temperatures lower than the valley stations .  
This is especial.ly true during the summer months . 
The mean yearly temperatures of the area portrq less variation in 
extremes and give an overall picture of temperature conditions (Table I ) .  
'!'he mean teaperature for the area is s-,o,. ,  whereas the mean maximum and 
:mean Jllirl:i.Jmt teape ratures are 700F. and 4SOJ. respectively. This tem­
perature Tariation is stilm.latimg enough to provide cl.illlatic energy 1 a 
great asset to the productive ability of :man:ufactural employees re sident 
in the area. The daily and seasonal Tariations tend to reduce the munber 
of degree-days ( DUilber of days tiJles the number of degrees under 6SOF.) 
in the winter as well as year:cy (Table II) . This means that the number 
of degree-days for heating a plant in the study area is less than the . 
number in the industrial belt fran Buffalo, :New York, to Chicago, Illinois .  
The relative proxildty to mountains and to valley areas makes it 
possible to move from the heat of the lower areas to the cool of the 
mountain areas i n  a matter of one or two hours . This factor makes Upper 
East Termessee especially attractive to iDdutry in as lllll.Ch as it is 
possible for factory and office workers to enjoy a change in both 
tall. 
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Figure 8.  Cl.i.Jiatic cblrt. Mean aonthly temperatures and rain-
Mean Te�Rperatures 
Station 
Elizabethton 
Erwin 
Kingsport 
Area 
Mean Maximum 
Elizabethton 
Erwin 
Kingsport 
Area 
Mean Minimum 
Elizabethton 
Erwin 
Kingsport 
Area 
Extreme Maxj mum 
Elizabethton 
Ervin 
Kingsport 
Extreme Minimum 
Elizabethton 
Erwin 
Kingsport 
TABLE I 
. EXTREME AND MEAN MONTHLY TEMPERATURES FOR SEI..EmED STATIONS 
DmREES FAHRENHEIT 
J F M A M J J .l 5 0 
39 .4 40.1 48 .3 S6.2 6S.9 72 . 7  7S.6 7S.o 69.6 ss .  7 
39 . 7  39.7 47 .0 SS.1 64.6 72 .4 74.6. 74. 7  6B .S S7 .1 
42.3 41.4 47.4 S7 .6 6S.4 73 - 9 76.6 74 .• 8 70.2  S9.4 
40.46 40.4 47.S6 56.30 6S.3 73 .0 7S.6 ·?4.8 69.4 S8.4 
49.8 S0.9 6o.S 68 .8 19 .3 8S.4 86. 7  86.2 82.6 7S. 2  
S0.7 S1.4 6o.l 68 .8 78 .4 8S.4 86.3 66 • .) 82.() n.s 
S2.S S3 .4 S9 .8 n.1 79 .0 87 .6 89 .1 87.4 84.3 74.1 
S1.0 Sl.9 6o.1 69.6 78 .9 86.1 87 .4 86.6 82 .96 73.6 
29 .0 29 .4 )6.2 43.S S2 .6 60.3 64.3 63.8 S6. 7 44.8 
28 . 7  28 .0 34.0 LJ-.4 S0.9 S9.S 63 .0 62 .8 SS.1 42 .6 
32.0 29 .4 3S.o 44.0 Sl.7 60.2 64.0 62 .S S6 . 2  44. 7  
29 .9 28 .9 3S.1 42 .96 S1.73 6o.o 63.8 63 .0 S6.o 44.0 
78 82 83 91 9S 100 98 98 96 91 
80 77 83 89 94 101 98 100 97 90 
79 77 84 90 98 104 102 101 102 89 
l ./}  -s -2 20 30 40 48 4S 33 24 
-s -4 -3 18 27 37 4S 4S 30 19 
-2 1 10 24 31 39 47 47 34 21 
N D 
47.0 39 .9 
46. S LJ- .1 
47 .3 LJ-.1 
46.9 40.70 
S9.o SO.k 
S9 .6 S2.1 
6o.2 S2 .o 
S9 .6 S1.6 
3S.o 30.9 
33.3 30.2 
34.4 30.1 
34.2 30.4 
82 7S 
82 77 
83 80 
9 1 
0 7 1 
6 7 
Annual 
S7 .4 
S6 .6 
S8 .1 
S7.4J 
69 .3 
69 .4 
70.9 
69 .9 
4S.S 
1&4.1 
4S.4 
4S.o 
100 
101 
104 
-6 
-s 
-2 1'\) 1'\) 
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temperature and scenery through a slight horizontal and vertical move-
ment . Depending on the time of the d.q or the year, the local change in 
temperature may be as great as 3CPF. Wind, vegetation cover, and humidity 
vary greatly from place to place . These factors, together with the 
adiabatic and orographic effects, help to produce the local weather 
pattern. 
Place 
Bristol, Tennessee 
Buffalo, New York 
Akron-Canton, Ohio 
Chicago , Illinois 
TABLE II 
DIDREE-DAYS IN REGIONAL COMPARISONS 
1921-195o 
Degree Dqs 
January 
818 
1,225 
1,166 
1,243 
Los Augeles, California 378 
Seasonal 
4,148 6,838 
6, 203 
6,310 
2,015 
Upper East Terme ssee has a growing season of about 180 d.qs. Due 
largely to variations in eleTation in this area, there is a total of 
twenty-three dqs difference in the length of growing season between the 
area around Johnson City and that around Mountain City same thirty m.Ues 
awq (Table III ) .  Because of this variation, there is a difference in the 
types of agricultural camnodities produced within the area . The first 
killing frosts of autumn come on an average about the 21st of October, 
and the average date of the last killj ng frost in the spring is about 
April 15. KUling frosts have been known to occur as early as September 
24 
18 aiXi as late as May 26 .13 
Precipitation varies from place to place in the area with an annual 
average of forty-fiTe inches .  The dry season of the year is in the fall 
and the vet season is in the BUJmler months . The central part of the area 
from Bluff City to Fall Branch has the lowest average precipitation. The 
areas near the periphery or near the mountains have the large st. amounts 
of precipitation {Table IV ) .  It is therefore assumed orographic precipi-
tation rather than frontal or convectional, accounts for the difference . 
TABLE III 
AVmAGE DATES OF KILLING FROSTS AND GR<MING SEASONS 
Last Kil.li.Dg First Killing D�s 
Frost of the Frost of the Growing 
Place Spring Fall Season 
Elizabethton April 20 October 20 183 
Mountain City April 27 October 11 167 
Bristol J.pril 19 October 17 l.Bl 
Johnson City AprU 16 October 23 190 
Erwin April l.B October 12 177 
Kingsport April l.B October 17 1.82 
The mean annual snowfall for the area is ll.2 inches. January, 
February, and March are the months having the greatest 81110unts of snow. 
The months of April through October either have no snow or only a trace 
(Table IV) • The snows occur in sporadic storms and usually remain on the 
ground less than a week at a time . At the SUIIIlits of the higher mountains 
l3united States Department of Agriculture, Clilllatic Sumraa.ry of � 
United States, � �  
Station J 
Bluff City 3.99 
Bristol 3.37 
Elizabethton 3.66 
Erwin 3.93 
Johnson City 3.64 
Kingsport 4.48 
Mountain City 3.8o 
Area 3.84 
Mean Snowfall 
Elizabethton 3.0 
Erwin · 2.1 
Kingsport 2.2 
Area 2 .4 
TABLE IV 
MEAN MONTHLY PR&:IPIT4TION FOR SEI..roTED Sl'ATIONS 
( IN INCHES) 
F M A M J J A s 0 
4.01 4 • .55 3.51 4.01 3.97 5.47 4.01 2.79 2 .13 
3.81 4.49 3.31 3.64 4.47 4.66 3.14 2 .6o 1.69 
3 .82 4.27 3 • .58 3.95 4.20 5.01 4.1,4 2.79 2.1..8 
4.46 4. 73 3.88 4 • .51 3.� 6.21 4.37 3.07 2 .25 
3 .92 4.46 3 • .57 4.09 3.75 5.34 4.39 2.68 2 .02 
4.22 4.44 3.83 5.43 3.93 4.62 3.65 2.92 2.ll 
4.02 4.61 4.28 3.85 4.35 5.30 4.27 3 .02 2.45 
4.04 4 .50 3.72 4.21 4.02 .5.24 4.04 2.84 2.ll 
3.9 4 • .5 T 0 0 0 0 0 0 
2.5 4.3 T 0 0 0 0 0 T 
1.9 1.8 T T T 0 0 0 T 
2.8 3.5 T T T 0 0 0 T 
N 
2.74 
2.79 
2.47 
2.82 
2 . 71 
2.98 
2 .48 
2 .71 
.2 
.6 
1.5 
.8 
D 
3.61 
3 .39 
3.22 
3 .33 
3.44 
4.12 
3.S6 
3.52 
1.9 
1.2 
1.9 
1.7 
Annual 
44.85 
41.27 
43.65 
47 .05 
44.01 
46 .73 
45.99 
44.79 
13.S 
10.7  
9 .3 
11.2 
N 
V\ 
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and in shaded areas, snow uy remain for as long as a month at a time. 
This is unusual and is associated only with periods of extremely low 
teaperature in which the whole area is engulfed by a large cold air mass. 
The principal weather changes are a result of storm centers passing 
over the Gulf Coast, thence along the Atlantic Coast, and of those passing 
fraa Oklahana northeastward to the Great Lakes .14 The local terrain inter-
rupts the general movement of air producing variations in wind directions 
within the area. Tornadoes and other destructive storms seldCIIl occur due 
to the barrier effects of the ridge and valley terrain. The oticy' storms 
of consequence are the orographic or convectional ones occurring during 
the warm season which give rise to high winds and some hail . The degree 
of damage to crops and property is negligible. 
IV .  VIDETATION 
Forests of both bard and soft woods covered llUch of Upper East 
Tennessee vben the first settlers entered the area. Todq' the distribution 
of vegetation types depends to a great extent on the parent rock materials 
and tbe elevation of the terrain. Areas of poor soil or areas that have 
been badly eroded support a brush growth of 8llal.l. hardwoods, softwoods, 
briers, and weeds of many varieties .  
Yellow poplar, northern red oak, basswood, and white oak are dani-
nant in the coves and in some of the JI8Jl&ged fam woodlots. Shortleaf and 
white pine occur at elevations below 3,500 feet . The granitic mountain 
�. cit . 
- -
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sections have three forest types--oak-chestnut, hemlock-white pine, and 
northern hardwoods, each of which occurs within the area and is confined 
to a fairly definite range in elevation. Consid:._erable overlapping of the 
forest types with that of the zone above and below is to be expected, how .. 
ever. The oak-chestnut forest is the most extensive type in the granitic 
mountain section. It is genera.J.ly below an elevation of 3,500 feet, but 
some areas extend up to 4,000 feet. Northern red oak, white oak, and 
dead chestiDlt (now al.most completely gone) are dOIIinant , but some white 
pine is usu.ally' included. 
The spru.ce-fir fore st type, which is above 5, 000 feet in elevation, 
is lilli ted largely to Roan Mountain and a few s:im:il.ar high areas . Red 
spruce and balsam fir predominate, but they are associated with yellow 
biroh, striped aaple, JIOUJ1tain ash, and mosses interwoven with oxalis. 
Rhododendron lilcewise appears at this elevation. The spruce-fir forest. 
type is interspersed with balds; the grassy bald, the rhododendron bald, 
and the elder bald have been identified. 
In places the aoUs of' the limestone uplands support caaparati vely 
heavy stands of white and black oaks, yellow poplar, and a few hickory 
trees. Secondary species are scarlet oak, blackgum., black walnut, beech, 
and dogwood. The vegetation on the cherty soils is sillilar but cont.aill8 
more post oak, chestnut oak, and sourwood. Some of the badly eroded 
lillestone areas have a second-growth cover of red cedar ( camaon juniper) , 
Virginia pine, and short leaf pine. Black locust and sassafras grow in 
open or recently abandoned areas . Black oak, Virginia pine, red cedar, 
black locust, and black walnu.t are common on lime stone rock land. 
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.Among the small native vegetation are smilax, or cCIIIIIOn greenbrier, 
tall iron weed, river weed, nettle, thistle, mullein, ragweed, narrow 
leaf plantain, daisy, and aster. In the uplands and cool, JIOiat, shaded 
areas of the mountain sections are found different species of aountain 
laurel. Some of tbe native berries are blackbe1"1'7, dewberr,y 1 raspberry 1 
and strawberry. Watercress is abundant near sane small stre8JU .15 
V .  SOILS 
The soils of Upper East Tennessee have developed in a w&l'll, 
temperate, rainy enviroDJDent under a llixed forest vegetation. The soils 
of the uplands and high terraces (both in the JllOUDtain and valley sec­
tions) have been severely leached and are consequently acid in reaction 
and relatively low in fertility and organic matter. They differ one from 
the other in fertility and in organic content, even in the virgin state, 
and in IU1ll,Y' places such differences have been f'urther widened by cropping, 
erosion, and other processes of illlpoveris.bment . In contrast to the soils 
of the uplands and high terraces, JllBJlY' of the soils of the bottcns and 
lov terraces are high in natural fertility, .OOerately well supplied vi th 
liM, and ar� fair� well supplied with organic JU.tter.l6 Differences 
1SuDited States De�nt of .Agriculture, � SurYey Reports !!.£ 
Jolm8on, Carter, Washington, ,!:!!2 Sullivan Counties, Tennessee, U. s. 
Departaent of Agriculture in cooperation with the Tennessee Agricultural 
Experillent Station and the TVA. Sections on forest and vegetation 
(Wasbiil.gton: Government Printing Office) .  
16umted States Departaent ot .Agriculture, � Survey  .2f Johnson 
County, Tennessee, United States Department of Agriculture in cooperation 
with the Tennessee Agriculture Bxperiaent Station and the '!'VA, Series 1946, 
No. 2 (Washington: GoverDIIIent Printing Office ) ,  p. 1.5. 
exist in the fertUi ty and reaction of the soils to fertilization and 
cropping . Most of the soils are medium to strongly acid but a few are 
nearly neutral or neutral . 
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Soils of the mOWltain and valley sections have been placed in four 
main groups: (1) those on uplands, (2)  those on terrace lands, (3) those 
on colluvial lands, and (4) those on bottam lands .  Each of these groups 
differs to a certain extent fran the mountain section to the valley sec­
tion in color, texture, consisteDCy, reaction, fertility, permeabUity, 
drainage, relief, stoni.Dess, and depth to underlying :u.terial. 
The soils of the uplands are on high lands abOYe the stream 
valle7s. They bave developed frcBa :u.terials residual from the weathering 
of the underl.yiDg rocks, and their properties are generally closelJ' 
associated with the character of these rocks . On the basis of differences 
in the kind of underl1'1.ng u.terial, the upland soils are placed in the 
following subgroups: those derived chie� fraa (1)  limestone, (2)  shale , 
(3) quartzite, and (4) granite and gneiss. 
The present rivers and streaas once nowed at considerab:q higher 
levels and at these levels deposited sand, graTel, and cla1' on their nood 
plain8 . Stream cutting OYer a great DUIIber of years bas gradually deepened 
the chalmelJ new fiood plains were formed at the lover leTels, but :reJID8llts 
ot the older, high-lying fiood plains reaained. These areas of geMral 
atreaa alluvium are nov above the OYernow stage of the present streams, 
and are referred to as terrace laDd, second bottOIIS, and benches. The 
terraces have two types of soils based on the origin of their parent 
materia.J.s, (1) granite and gneis s, and (2 )  sandstone and shale . 
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Colluvial soils are found along SIR8ll. drainagelf81's 1 at the base 
of upland. slopes, particularly the longer slopes on which erosion bas 
been active, � on sloping alluvial-colluvial fans where the streams 
have made deposits on the broad flood plains of larger stre8118 . Their 
parent materials are derived fran rock tragalents washed and rolled fran 
adjacent slopes. Four subgroups have been established on the basis of 
differences in parent materialJ the soils derived cbief'ly fran. ( 1) lillie­
stone, (2)  sandstone, (J )  shale, and (4) granite and gneiss. 
Bottom land refers to the flood plains or those nearly level areas 
along the streams that are subject to floods. The material giving rise 
to the botton land soils bas been carried by the streams. Its character 
depends largely upon its source in the higher lying lands and the rate 
at which the water was moving when the Jna.terial was deposited. The 
material. bas not been in place long enough for well-defined surface soil 
and subsoil lqers, such as are found in 110st upland and terrace soils, 
to develop. On the basis of differences in parent material this group 
is subdivided into soil derived fram alluviua chiefly fl"'JJl ( 1) limestone, 
(2 )  sandstone and shale, and (3) granite and gneiss. Locally, each of the 
divisions may contain uterials found in the other with only the matter 
of a difference in drainage and the high percentage of source material 
being the designating factor.l7 
17 Information for this discussion on soils was taken .f'ran the 
county soU survey reports of Johnson, Carter, Washington, and Sullivan 
Counties, Tennessee . 
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VI. MINmAL RESOURCES 
A large variety of mineral resources occurs in the Upper East 
Tennessee area. These resources va:ry according to the peysiographic 
province and according to tbe geologic formations found therein. As 
elsewhere in the world, the economic value of mineral resources depends 
on the stage of develo:pllent in the area itselt as well as that of its 
Ulllland. In this area not o� is this tre 1 but the ease of access and 
the quality to meet market demands at specified times has been very im­
portant. The 110st valuable mineral resources are those used in the 
building ��aterial industries. These are sandstone, shale, limestone, and 
granite, all of which occur in great abundance in different sections of 
the area. (Figure 9 . )  
The study area bas an unusual Tariety of aetallic ores which have 
been the basis of both ear� and present industrial speculation. It con­
tains deposits of iron oxides, zinc silicate, lead carbonate 1 bauxite, 
and manganese . The iron oxide deposits are as widely distributed as the 
manganese deposits 1 but the oxidized zinc and lead deposits and the 
bauxite deposits occur o� in a few sections. Also found in the area 
are deposits of zinc and lead sulphides, pyrite, specular hematite, 
barite, and pbosphate .l8 
Generally speald ng, the valley, or in this case the lowland areas, 
is basically limestone with intervening shale or sandstone ridges. It is 
in this province that most of the rock quarries and shale pits are 
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located (Figure 9 and Table V) . 
Most of the mangane se deposits of northeastern Tenne ssee consist 
of manganese oxides lying in clqs that have been derived by weathering 
frCIIl Shady dolomite and Rome fo:nnations of the lover Cambrian age. The 
deposits are widely distributed in the belts of outcrop of the se foma­
tions •19 Tbe JU.jor areas of :aanganese concentration found thus far occur 
in the Shady Valley-Mountain Cit7-Butler districts, the Appalachian 
Valley northeast of Damascus , Virginia, and in the Ston,y Creek and Blmpus 
Cove areas (Figure 9) . 
The occurrence of li.llestone 1 dolOIRi te 1 and shale is so c0111m0n 
that location of quarries depends to a great extent on the location of 
routes of transportation. The larger ones are located near railways, 
whereas the Sllaller quarries and the ones operated by" the local govem­
ments for road aaintenance are distributed throughout the five counties . 
Iron ore is found in each of the five counties and is not limited 
to the mountain province (Figure 9 and Table V) . It was discovered early 
and was illportant in the econany of the area until the early 1900' s.  
Sand and gravel have long been taken from pits along the lett. 
banks of the larger streams in the lowlands and used as building material . 
At present, decayed sandstone in the Erwin formation on Holston Mountain 
is being mined for this purpose. 
Granite is not now produced c011111ercial.ly in the Upper East Tenne ssee 
area but is found in some of the mountain banes as well as baing used as 
ballast for roads . 
l9Loc. cit .  - -
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UPPER EAST TENNESSEE 
MIN E RAL MAP 
L E GE N D  
Mines and Prospects Buildin& Materials 
• ma,.,-.ese E:3 sandstone 
& limonite 
Q uranium 
• lncl&netite 
1:1 siderite 
• ba rite 
!2I] aranite 
D limestone-shale 
• zinc 
A hematite 
f> phosphate 
Source: Division of Tennessee Geolo&y 
Figure 9. Upper East TeiUlesaee . HiDes, prospects, and geDI!Iralized occurrence of metallic and non­
metallic minerals. 
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TABLE V 
HUMBER OF MINES, PROSPECTS ,  OR QUARRIES IN 
UPP:m EAST TENNESSEE AS LISTED BY THE 
TENNESSEE DEPARI'MENT OF GEOLOGY, 
AUGUST 19.59 
Counties 
Type of Mineral Carter Johnson Unicoi Washington SulliTan 
Barite 1 1 0 1 1 
Iron 11 4 8 9 4 
Lead 1 0 2 1 0 
L:i:llestone 2 6 9 13 8 
Manganese J8 64 10 2 1 
Zinc 1 1 1 0 2 . 
Bauxite 2 0 0 0 0 
Total S6 76 30 26 16 
34 
Total 
h 
)6 
4 
.36 
us 
s 
2 
204 
CHAP!'ER III 
WATER RESOURCES AND ParlER DEVELOPMmr 
Water is the life blood of Upper East Tennessee' s  economic 
developnent . The availabUity of useable water in this area bas 
attracted aan• s activities and focused his attention on its development 
and use . Growth pains constantly remind h1a of his utter dependence 
upon this vital liquid resource, while nature takes advantage of wanton 
land use to reduce the m.aximum amount available. Quick run-off and 
eYaporation reduce the amount available for the many natural and newly 
activated uses. It is therefore noticeable that Upper East Termessee, 
though endowed by nature with an abundant supply of' water is constantly 
working to increase useabUi ty as well as to slow down some of the 
natural processes of the b.fdrologic cycle . 
The basic source of all water is meteoric, which means that the 
total supply of water for the region is derived from precipitation. It 
81110unts to an average of forty-four inches per year, or the equivalent 
of three feet and eight inches over the entire land surface of the study 
area. Ccaputed in tel"'IS of acre feet, this would mean that if no 
evaporation or runoff occurred, 2,oo6,400 acre feet of water would be 
available for use in econanic activities. Because of the land forms and 
the drainage pattern, it is obvious that a much larger area than just tbe 
study area is available for water collection and thus serves as a reser­
voir for the activities within the designated area. 
The abundant natural supply of water is enhanced by four storage 
reservoirs found on the South Fork Holston and Watauga rivers . These 
not only serve to augment the low now but exert a beneficial influence 
on the quality of water passing through them. The water released frau. 
the reservoirs is generally clearer 1 colder, and more uniform in cbellli.­
cal content than the infioving water •1 
With the trend toward larger populations, shorter work hours , .  pro-
viding more time for leisure, more chemical processing, and larger num-
bers of cooling systems in han.e s and manufacturing plants, both potable, 
DOnturbid and industrial waters are becoming increasingly important. In 
Upper East TeiU'l8ssee, as elsewhere 1 water supply is a factor in the loca-
tion of industry. The quality and quantity of water available sometilles 
infiuence tbe choice of one location over another for industrial site 
location. 
I. SURFACE WATERS 
The Holston and Holichuclcy' rivers and their tributaries are the 
major stre&llS in the area (Figure S) .  The drainage area of these streams 
(as they now out of tbe study area) caapriees approximately 21800 square 
miles. The average discharge is J,8o6 cubic feet per second ( cfs ) .2 
Lre:nneaaee Valley Authority, Industrial Water Supplies � � 
Tennessee Valley Region, Division of water Control Planning, Division of 
Health and Safety, Division of Regional studies (Knoxville: Tennessee 
Valley Authority, June 1948),  P• 1. 
ZreDnessee Valley Authority, "Water Ana.J.ysis Reports on Individual 
Streams in Upper East Tennessee" (unpublished rei>orts, Knoxville: TVA, 
19S9) ;  United States Geological Survey, Records !!! Surface Waters of !!'!!, 
United States Through September, �� •Part 3-B Cmlberland-Tennessee 
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Each or the major streams and its tributaries leoos itself to present 
and future industrial developnent. Each stream fluctuates in amount of 
discharge according to season of the year and apparently to climatic 
cycles extending over a period of years . Recent records show nuctua-
tion according to the wishes of man as the levels of the reservoirs are 
lowered. It is difficult to estilllate the exact now other than from the 
yearly mean as the addition of new industry and increasing use Jbr irriga­
tion purposes as well as the lowering of the water table by more local 
consmnption is on the increase. 
Hot only is there fluctuation in the stream now but there are 
variations in mineral characteristics between waters of different streams 
and different sections of the same streams and even in a particular por-
tion or a stream at different times. During periods of heavy rainfall, 
most of the rain runs off rapidly over the surface and ver,y little perco-
lates into the ground. This offers little opportunity for the solution 
of minerals fran the soil and the underlying rock of the different geo-
logic fomations . Thus, fiood waters are usually low in dissolved 
mineral matter . Water fiowing into the rivers during the dry season ( or 
between rainy periods) is derived principal.J.y from ground-water now. 
Due to the relati vel.y long period of direct contact with the soil and 
rock through which it novs, this ground-water has more opportunity for 
dissolving minerals than does surface now. It is therefore noted that 
low nows always contain higher concentrations of dis solved minerals 
River Basins Vater-5upply Paper 1.306, " Department of the Interior 
(Washington: Goverrment Printing Office, 1958 ),  pp .  129-162. 
than do flood flows in the same stream.J 
Aside from calciUil and magnesium, other dissolved minerals also 
vary in concentration with location and the season of the year; however, 
except for the influence of industrial and danestic pollution these 
usually vary within rather narrow limits . Dissolved silica averages 
about eight parts per million in the study area but some tributary 
streams such as the Doe near Elizabethton have as lllUOh as twelve parts 
per :aillion. 
The drainage area of the Watauga River above the stream gaging 
station at Elizabethton coaprises 692 square miles.  For the period 
1926-1957 the maximum rate of discharge vas 751100 eta. The minimum 
rate of discharge vas 48 era, and the average per year frCI'Il 1926-1947 
was 1,060 cfs . 4 The flow or the Watauga River is controlled by the 
Watauga Da (Figure 10) .  The volUJDe at maximwa controlled elevation is 
6781800 acre feet, and a volume at ordinary Jdnilllum elevation is 51,600 
acre feet . Fluctuation in elevation is noma.l with a seasonal draw down 
occurring during the tall and early winter months . Records show that 
this period bas always been free from flood danger on each ot the major 
streams ot the Upper East Tenne ssee study area. The useful controlled 
storage volU118 ot the Watauga Reservoir is 6271 200 acre teet. Wilbur 
D8Dl1 located approximately two miles downstream fran the Watauga Dam, 
liDduatrial Water Supplies E.£ :!!!!! Tenne ssee Valley Region, ..22.!. 
cit., p. SS. 
-
lan,id. J p. 59 . 
is without a large reservoir area and serves the purpose of hydro­
electric developnent . The small reservoir has excellent access to 
transportation and is used for recreational fishing (Figure 11) . 
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The Nolichucky River three miles northwest of Erwin and 5.2 miles 
downstream fr0111 North Indian Creek has a drainage area of 80S square 
miles and an average discharge of 1J301 cfs per year. The maximum dis­
charge recorded is 62, 500 cfs and the minimum is 8.5 cfs . North Indian 
Creek fioving from Lille stone Cove area through the comrmmi ty of Unicoi 
has a drainage area of 1$.9 square miles with an average discharge of 
21.2 cfs. Part ot the Johnson City water supp]J is diverted from this 
drai.Dage area and this reduces the average discharge . 
The South Fork ot the Holston furnishes water to both Bristol and 
Kingsport . The now of the South Fork of the Holston is controlled east 
of Bristol by the South Holston Dam and northeast of Kingsport by both 
the Boone and the Fort Patrick Henry Dams (Figures 12, 13, and 14) . Tbe 
total drainage area of the South Fork Holston above the gaging station on 
Long Island in Kingsport is 11931 square miles. The average discharge is 
2,.505 cfs with a maximum discharge of 68,800 cfs recorded on August 14, 
1940. A minimwa discharge of 400 cfs was recorded on January 21st of 
the same year • .5 The voluae of the South Holston Reservoir at maximum 
controlled level is 744,000 acre feet, and it has a volume at ordinary 
mininmm elevation of 1161800 acre feet. The useful controlled storage 
is 62$1200 acre feet. The drainage area above Boone Dam is 1J840 square 
Sn,id. ,  P• 162 . 
Figure 10. Earth filled Watauga Dam. 
Figure 11. Wilbur Dam located approximately two miles down­
stream from the Watauga Dam. 
40 
miles . The reservoir baa a vol\Die at max:iJI1D11 controlled elevation of 
196,700 acre feet and a volume at ordinary mi.ni.lmml elevation of 46, 700 
feet, and a useful controlled storage of 1501000 acre feet. Fort Patrick 
Henry just down stream a short distance from Boone Dam has a volume at 
maxiDmm controlled elevation of 27,100 acre feet, a volume at ordinary 
minimum. elevation of 22,800 acre feet, and a usetul controlled storage 
of 4,300 acre feet . As the state of Teme ssee in cooperation with the 
TV A has developed Warrior Path State Park ( Figure 15) along and in the 
resel"''oir area of Fort Patrick Henry 1 the nuctuation of water level is 
more constant here than in the other area reservoirs. 
Near Bluff City upstream from Boone Dam the South Fork of the 
Holston has a drainage area of 813 square miles and an average discharge 
of 11301 cfs . · Recent records at Bluff City are unavailable as the back­
waters of the Boone Reservoir reach the gaging station. 
The controlled now of streams by dams and reservoirs tends to 
change the chemical anal.ysis of the water in the streams . This change 
takes place in several different wa:ys . As the reservoirs nuctuate in 
their level more or less surface is exposed for aeration purposes and 
at the same tille temperature changes occur according to depth of the 
water. These factors have the added effect of requiring the unrelated 
industries and citie s to use dissimilar methods of treatment before using 
the water. In one in8tance the amount needed for cooling purpose s was 
lowered with the installation of tvo dams just above the plant• s water 
Figure 12 . Sou.th Holston Dam ( earth filled) located east of 
Bristol in Sullivan County. 
Figure 13 . Boone Dam located at the confiuence of the Watauga 
and South Fork Holston rivers . 
Figure 14. Fort. Patrick Henry Dam on South Fork Holston River 
near Kingsport. . 
Figure 15. Recreational area in Warrior Path State Park. This 
reservoir was created by the Fort. Patrick Henry Dam. 
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intake points. 6 
II. GROOHD WATER 
The amount and chemical quality of ground water in the Upper East 
Tenne ssee area depends on the variation of precipitation and the geo-
logic water-bearing fol'll&tion. The greatest distinction is made between 
the formations of the Blue Ridge Province and those of the Ridge and 
Valley Province. · 
Rocks may be considered to have two water-bearing characteristicss 
storage capacity and tranmnission capacity; the former depends upon the 
JDlllber and size of the openings and the state of continelllent; trans-
mission capacity is dependent upon the size of the openings and their 
degree of interconnection.? 
Ground water occurs to a certain degree in all of the three Jl&jor 
types of rock found in the study area. In the igneous and metamorphic 
rocks (which are restricted to the Blue Ridge Province ) ground water 
occurs in fractures developed by contraction or expansion. Open tex­
tured sedimentary rocks provide storage for large amounts of ground water. 
Unconsolidated sediMnts such as gravel, a&Dd, aUt, clq', and llixtures 
6ConTenation vi th a Mr. Daley, TV .A. Engineer, at Bl.izabethton, 
Tenne ssee, in llh:ich he stated that the Tenne ssee East.Jaan Corporation at 
l�sporl requested .500 era, but attar the dams were installed that con­
sumption dropped to 300 cfs.  
1o. D. DeBucbarmanne, and R.  H. Richardson, Ground Water Resources 
of East '.renneasee, Bulletin 58 (liashvil.les Department of Consel"9'ation, 
DivlSIOn of Geology, 1956) , pp. 17-18 • .  
of these materials fom aquifers in the stream valleys of the area. 
Most of the beds are ratber thin and are of little i.Jiportance as a 
source of water. 
Ground water in Carter 1 J obnson, and Unicoi counties occurs 
cbief'4' in fractures of the under� quartzite and other classic rocks 
of Cambrian and pre..Cambrian age . This is true only' because of the 
greater areal extent of these fomations in relation to the sediaentary' 
or ridge and valley fo:rma.tions . Because of the scarcity of population 
in the more aountainous areas 1 few wells have been drilled and a scarcity 
of data exists on both wells and springs . The wells in granitic and 
gneissic formations of the three counties yield an average of five gallons 
per :aimlte . 8 The wells in the ridge and valley formations of shale 1 sand­
stone, and dolaaite yield frcn as little as two gallons per mimlte to 
2, 500 gallons per Dd.nute . The largest ground water develox:aent in East 
Tennessee is in the Elizabethton area, where about ten million gallons 
per da¥ are puaped frCIIl wells in the Honaker dolCIIIli te near the Watauga 
River and used in the two large textile plants located there. 9 
Ground water in Slll.livan and Washington counties occurs chiefl.Jr 
in fractures and. openings in the IDOX dolcmite and Sevier shale forma­
tiona . The distribution of water-bearing .fractures in the Sevier shale 
is smaller than that in the Knox dolomite 1 but the JlUilber of fractures 
and their distribution is less erratic 1 thereby aaking the Sevier shale 
8 Ibid. , P.P• 119, 242, 372. 
9Ibid. , p. ll6. 
the be st aquifer. It is not uncOJIIIlon to obtain a domestic supply in 
this fo�tion from wells not more than one hundred feet deep and 
yielding up to two hundred gallons per minute •10 
In the ridge and valley section of the st� area the most con-
spicuous ground water feature is the numerous springs that issue fran 
the limestone and dolanite of the Knox group . The springs were usual.ly 
the sites of the early settler' s  cabin and are the present source of 
water for � of the rural people. 
The public water supplies for the Upper East Tennessee area take 
advantage of the varied sources of water (Table VI) . As of July 1, 1958 , 
there were twenty-four different public water utility districts in the 
area. These water supply sources were owned in most part by cities or 
by the fo:nnation of a utility district with the exception of the Roan 
Mountain water supply which is privately owned (by c .  R. Graybeal and 
Sons) .  All of the public water supply sources undergo varying degrees 
of treatment according ' to the need for public safety. 
The bountiful. water of the Holston, Watauga, and Nolichucky 
rivers has been the basis of power for industry since the first white 
settlement was established at Watauga. The first grist mill in the 
Tennessee countey was erected on Buffalo Creek, a tributary of the 
Watauga River. 
. .. lJl Soori therea:f'ter another mill was built on Gap Creek. 
lOJbid., PP • 359, 384. 
llJ . G. M. Ramsey, The Annals of Tennessee (Charleston: Walker 
and James, 1853 ), p. 142 .  - -
47 
TABLE VI 
PUBLIC WATER SUPPLIES IN UPPER EAST TENNESSEE, JULY 1, 1958 
No. of 
Treat- Connec-
Place Source ment Ovne�ship tiona 
Bloaaingdal.e Springs De Utility 1, 270 
Blountville Wells De Utility 700 
Bluff City Springs SOh City 35<> 
Bristol S .Holston R .  CSFDcFl City 6,000 
Bristol S.Holston R. Holston Util .Dist. 250 
Bristol S.Holston R. DSFDc Bris ... Bluff City 641 
Carderrlew 
(Butler) Stream FsDc Utility District 77 
East Kingsport. Spring and De Utility District 485 
wells 
El�zabethton Spring De City 4,000 
Erwin Spring De City · 2,350 
Fall Branch Spring De Utility District 177 
Johnson City Springs and De City 10, 200 
wells 
N.Indian CSFDc City 
Creek 
Consolidated 
Utility Diet. As above As above Johnson City 1,25<> 
Sulfur Springs As above As above Johnson City 100 
Tri..Citiea 
Utility Dist. As above As above Johnson City 200 
Jonesboro Springs De City 1, 5<>0 
Kingsport S .Holston R. CSFDcFl City l0,5oo 
Long Island S.Holston R. CSFDcFl City 5oo 
Mountain City Springs De 
Dh City 5oo 
North Kingsport 
Utility Dist . Spring De Utility District 562 
Piney Flats S:pE"ing De Utility District 267 
Roan Mountain Wells and None C .R. Gra;ybeal 150 
spring and Sons 
Stoney Creek Spring LDc Carter Co .Util.Dist. 520 
Sullivan Gardens Springs De Utility District 350 
A • • • • • •  Aeration F • • • • FUtration 
L • • • • • •  Li:ae s • • . • Sedimentation 
LA. • • • • •  Soda Ash Dh • • •  Disinfection, clorine 
LB • • • • •  Sodium Hydroxide Duv • •  Disinfection, ultra violet 
Fp • • • • •  Pressure Filter z • • • •  zeolite softening 
Fs • • • • •  Slow Sand Filter Fl • • •  Flouridation 
c • • • • • •  Coagulation Ls • • •  Li.Jie softening 
Source: Tennessee Division of the United States Geologic Surny. 
Such was the westward tide of population and economic gain that soon 
etVeey stream of arry size in the area had one or more water power mills 
used for grinding grain. 
Gradually with time came steam power tor the lUIIlber industria s 
using the wood waste for fuel . Then the railroads brought coal and 
petroleum thus increasing the forms of energy available for industrial 
use . 
III . POJER DEVELOPMENT 
Hydro-electric power was developed by the East Tennessee Light 
and Power COIIlJ>81V 1 or, as it was early called, the Watauga Power COJilP81V' 
owned by the Tenne ssee Eastern Electric Compaey 1 above Elizabetlrt.on on 
the Watauga River . This was at the present site of Wilbur Dam where the 
first two generators were placed in operation in 1912 . A third unit was 
added between 1920 and 1929, bringing the total capacity to ),800 kilo· 
watts . Later, under the auspices of the TVA, Wilbur Dam was renovated 
and a fourth generating unit installed in 1950, bringing the present 
total production of electrical power of this dam to approximately 
101 700 kilowatts .  
The Tenne ssee Eastern Electric Can.pan.y had ,  before the ccmdng of 
the TVA, established a steam plant at Watauga, Teime ssee, on the Watauga 
River in Washington County 1 and had built another dam on the Nolichucky 
River above Greeneville in Greene County, Tenne ssee . These facilities 
were connected by transmission lines and power was furnished to the area 
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cities.12 The intervention of the TVA in the area began with the taking 
over of the facilities of the Tennessee Eastern Electric Canpaey. The 
Watauga steam plant, though having a generator capability of 81500 
kilowatts, is kept on an emergency standby condition as the cost of pro-
duction is high in comparison to the sufficient nearby �dro-electric 
plants. 
Just before World War II the TVA began work on the Watauga Dam 
and its re se:rYoir area but this stopped with the beginning of the war. 
Work resumed in July of 1946 with construction being completed in August 
of 1949. South Holston Dam was started in August of 1947 and, like 
Watauga, was te���.porarily discontirm.ed to conserve critical materials 
during the war. It was canpleted in February of 1951 . Both Holston and 
Watauga Dams are earth and rock filled, having a center core of imper-
vious clay and shoulders of rock. The power house of the Watauga installa­
tion is about one mile downstream from the dam to take advantage of a drop 
in gradient of about thirty-five feet. Soon after the canpletion of 
Watauga and South Holston Dams, Boone and Fort Patrick Henry were com­
pleted, bringing a total of five TVA d8118 into the study area (Table VII ) . 
These five dams have a total capability of hydro-electric production of 
2o6, 700 kilowatts. This, with the other electrical facilities available 
to the area, makes it of prime importance as to potential industrial 
power. 
12rerme ssee Valley Authority, Washington County, Tennessee, Agri­
culture and Industrial Survey (unpublished report, Knoxville: Tennessee 
Valley A'UfliOrity, 1934), P• 1.4. 
TABLE VII 
DATA OF TV A DAMS IN  UPPER EAsr TENNESSEE 
Fort 
Patrick 
Wilbur Watauga Holston Boone Henry 
Tn>e of Dam Concrete Earth and Earth and Concrete Concrete 
Gravity Rock Fill Rock Fill Gravity Gravity 
Max. Height (Feet) 77 318 285 16o 95 
Length (Feet). 315 900 16oo 1532 737 
Length of Lake 
(Miles) 1 16.7  24.3 17.3 10.3 
Shore Line. (Miles) lo6 168 130 31 
Ordinar,y Mini.1llum 
Elevation (Feet 
above Sea Level) 1815 1616 1330 1258 
Full Pool Eleva-
tion (Feet above 
Sea Level) 1959 1729 1385 1263 
Generating Capacity 
- KW  ::10,700 50,000 3.5,000 7.5,000 36,000 
Number of 
Generating Units 4 2 1 3 2 
CHAPrER IV 
TRANSPORI'ATION , TRANSMISSION, AND COMMUNICATION 
Nature and economic developaent have all served to give Upper 
East Tennessee diverse systems of transport. and co1111lUllication. The 
Great Valley extending from New York State in a southwesterly direction 
to beyond Birmingham, Alabama, has served as a natural corridor for the 
building of highvqs and railwqs .  The section of the Great Valley in 
Upper East Tennessee is traversed and paralleled by the Holston and 
Nolichucky rivers and their tributaries . The valleys of these streams 
have acted as collector routes directing early and present modes of 
transportation toward Johnson City which is the focal point of the area. 
Time1 cost, and distance have gradually becane the prime factors involved 
in the develo:pnent of transport and cammmication routes.  Even so, the 
early buffalo and Indian paths which paralleled the stream valleys still 
plq a praninent role in the overall picture . Just as important are the 
roadvqs opened to the Watauga Fort. and Settlement and down the Holston 
River from Fort. Chissel in Virginia to Long Island ( present site of the 
Tennessee Eastman C� of Kingsport) . Man came first on foot, then 
on horseback. The passing of tiae allowed the settlement of land and 
the building of unsurfaced roads connecting the forts and villages . 
Then came railroads, hard surfaced roads, motor vehicles, airplanes, 
pipelines, telephones, radios, television, and transmission lines. 
These services have each facilitated the industrial progress of the 
area. 
I.  HIGHWAYS 
The roads and highways of Upper East Tennessee have been adjusted 
to the settlement and economic growth patterns as well as to the physio­
grapey. Figure 16 is a graphic display of the settlement pattern show-
ing the routes of transportation following the northeast-southwest trend 
of the valleys. This pattern has been hewed out of a meager beginning 
which, as previously stated, was the path of Indians and buffaloes as 
they moved fran one bunting or feeding spot to another. According to 
historical writings the paths were merely widened by the cutting of 
trees and overhanging limbs to allow the passing of a horse and its 
rider. As the onrush of the westward movement increased the roads were 
widened to allow for the passage of horse drawn vehicles. The first re-
cord of public support of transportation routes for this purpose was an 
act passed by the State of North Carolina in 1777 forming Washington 
County and allowing for the appointment of commissioners to survey and 
lq out a road frcn Washington to Burk County to allow the passing of 
vehicles.1 This was the beginning of the present network of public 
transportation routes.  
The study area is crossed by five federal and
. 
eight state main­
tained higbw�s, all of which . have either asphalt or concrete pavement. 
The state highways are numbered 1, 34, 36, 37, 67, 81, 91, and 107 
(Figure 16) .  Each is a two lane highway and intercepts the federal 
lJames Phelan, History of Tennessee (Cambridge : Houghton Mifflin 
Comp&QJ; 1889),  P• 52 . 
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Source: D e partment of Tenneuee Hith ways 
Figure 16 . Upper East Tennessee . General highway and settlement patterns . 
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hig.hw'ays. In most instances the state system is operated joint:cy" with 
the federal system with extra feeder routes to the federal arteries 
giving access into all sections of the area. The federal highways cross 
the ridge and valley and the Blue Ridge sections as well as parallel 
these peysiogra.phic provinces. U. s. Highways 23 and 421 traverse the 
area crossing in a southeaster:cy" direction fran Virginia to North Caro­
lina, whereas highways 11-W, 11-E, and 19..W run in a northeast-southwest 
direction. These federal highways are well maintained and consist of 
two and four lane sections . Most of the four lane sections extend short 
distances from Bristol, Johnson City, and Kingsport. This facilitates 
the rapid movement of traffic fran the largest industrial centers of the 
area. The greatest number of vehicles travel between these three cities 
(Figure 17) .  
other than state and federal-maintained highways each county main­
tains with state aid a network of both aaphal t and metal surface tONil to 
country roadways giYing almost every household direct access to public 
route s of transportation. Washington and SulliYan counties have over 
two thousand miles of roadways serving their rural population. The three 
mountain counties being smaller and less accessible have fewer miles of 
roadway but have a s,ystem adequate to handle present traffic demands . 
The federal govel"IIIlent, in conjunction with the state, county, 
and city governments, bas recent:cy" canpleted northeast-southwest four 
lane by-passes around Johnson City, Kingsport, and Jone sboro. A new 
four l.al'.le highway is being constructed from Kingsport to Bristol with 
work in progress on the widening to four lanes of highway 23 from 
'.:.§?g; 24 HOUR ANNUAL AVERAGE TRAFFIC _ f>i......- -
0 8 1• 24 MILES 
TRAFFIC FLOW SCALE 
6000 -
·.:::{:�:}.��-�-�! �  1 500 
: · ·::: ·. ;.._:.: :�:. ·".:.;j·::..:..._· · ::.....:.. · ·�· -
Figure 17. Twenty-four hour tratfic now chart {Tennessee State Hig.l:Dfay Department) • 
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Kingsport to Johnson City. Completion of these two projects will 
facilitate rapid and safer traffic movement from Bristol and Johnson 
City to Kingsport . Tentative plans call for a new federal-sponsored 
interstate highw� to be built approximately hal� between Johnson 
City and Kingsport in the valley section and by-passing Bristol slightly 
to the northlfest .  With these additions and completions the future move­
ment of traffic both into and out of the study area should be adequate. 
A special act of the Tennessee Legislature in 1959 made available 
money and machiner,y for the building of access roads to industrial sites .  
This is usually a small matter but :many times results in a better type of 
access to the main routes of transportation and is in keeping with the 
general expansion of industry in the state . 
II. RAIIROMlS 
Railroads in East Temessee had their beginning with the incorpora­
tion of the East Tenne ssee and Virginia Railroad Company by the Tennessee 
General Assembly on January 27, 181.,8 .  In the Charter the purpose of the 
company was stated to be •establishing a Railroad communication between 
Knoxville and the State of Virginia, through East Tennessee, east of 
B�' s Mountain; between the Holston and Noliclmck;y rivers . tt2 · Aft.er much 
litigation the road was finished from Knoxville to Bristol on May 14, 
18 58, opening up the first direct rail service fran Washington and the 
2East Tennessee and Georgia Railroad Canpany, Original � Amended 
Charter of the East Tenne ssee and Georgial Railroad CC111paqy1 adopted by 
the Board oTiirectors for the Government of the same, Sec . 1 ( Knoxville : 
Ramage and Co. ,  186 9) ,  p. 3. 
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eastern coastal area to Atlanta and the southeastern Gulf Coast . There­
fore, the North and South were united by rail for the now of agricul­
tural and forest products fran the southern fields to the northern mar­
ket. Soon the East Tenne ssee and Georgia and the East Termessee and 
Virginia Companie s were united into the East Tennessee, Virginia, and 
Georgia Railroad CCIIlpany . A railroad report shows most of the freight 
shipped from East Tennessee at that time as being agricultural products 
(Table VIII ) • Later, in 18 77, the story was much the same except that 
freight shipment records showed an increase in manufactured goods. At 
this time nails, cotton yam, and leather had been added to the railroad 1 s 
classified statement from the same East Tennessee stations . The first 
railroad struggled through the years, as did many of the southern rail 
ccnpanies, until it was taken over in the year 1893 by the northern 
financial concern operated by J.  P.  Morgan. At this time it, along 
with several other southern caapanies, was incorporated into the Southern 
System.. 
Ginseng, a lllOUlltain herb prised by the Chinese as a cure all, 
launched the second cCIIIJiercial transport system in Upper East Tenne ssee. 
In the Appalachian Mountains the natives have long sought beds or patches 
of -the profitable herb . So it was while searching for this plant on a 
hillside in North Carolina that three men, Josbna, Ben, am Jake Per­
kins, discovered the riche st vein of .agnatic ore known in .America at 
that time. 
About 1820 a forge and other iron making equiptlent were installed 
at Cranberry, the site of the discovery. Blooms and pig iron were 
TABLE VIII 
CLASSIFIED Sl'AT�ENT OF FREIOHr FROM Sl'ATIONS ON THE EAST TENNESSEE, VmGINIA, AND GEORGIA RAILROAD 
DURING THE YBAR ENDING JUNE 30, 18 n 
PouDd8 
LOon & Dried Sul.l. Lbr. & Station Lard Butter Corn Fruit Eggs Flour Grains Iron Shingles 
Bristol 113,217 55, 531 266,254 378,950 6o,bh4 43, 200 780,569 64, 943 48,000 
Union 2,710 6,097 346,170 52, 539 20, 515 92,177 479,446 13, 6.36 752,000 
Carters 11, 728 - 134, 568 - 10, 236 5n,552 - 1,090, 747 64, 000 
Johnson• s 6,907 11,008 495,000 219,643 31,242 130,100 111,953 185,126 327, 416 
Jonesboro 113,017 24,088 200, 626 324,494 37,6n 687,255 936,8o6 1,200, 000 
Telford 4, 792 - 26,318 - 6,130 23,036 28, 998 
Lime stone 136,200 12, 834 23,872 77, 993 39,3$2 1,296, 709 122, 696 14,186 
� 
shipped out on wagons by the Cranberry Iron Works, the earliest pre­
decessor of the East Tennessee and Western North Carolina Transport&-
tion Company . During the Civil War iron from Cranberry pl.Q'ed an im­
portant role in the all-out effort of the Confederacy. 
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In 1866 a group of East Tenne ssee investors was granted a charter 
to build a railroad fran what is now Johnson City to a point near Cran­
berry. They ran out of money and work was discontinued. In 1875 the 
Cranberry Iron and Coal Compa.DiY acquired the El'&WNC Railroad C0111p8.ey' as 
a subsidiary and finished the task on June 13, 188 1. The company, which 
was organized in 1866, operated a narrow gauge railroad fran Johnson 
City to Boone ,  North Carolina. This was the run of the famous coal 
burning engine called -rweetsie.•3 
With the discovery of higher grade ore s elsewhere and the build-
ing of better roads into the mountains the El'&WNC Railroad was partially 
disbanded and a motor transportation company by the same name came into 
being during the 1 920• s.  The El'&WNC Transportation Company has renovated 
the road bed and trackage from Johnson City to Elizabethton. This per-
mits connection with the present Southern and Clinchfield Railroads, 
thus better meeting the railway needs of the latter manufacturing city. 
John c .  Calhoun ( in  a speech in 1832) expressed the need for a 
railroad connecting Cincinnati, Ohio, and Charleston, South Carolina. 
This idea was the forerunner of the Clinchfield Railroad Compacy. 
J.rbe El'&WNC Transportation Cc:apa.ny, The Er&WNC 4ory ( Johnson 
City: The Rl'&WNC Transportation Ccrapany, 1959), PP• 3 • 
. . 
Various projects for building this direct route were conceived 
but failed because of the mountain barriers. In 1887 a man who was a 
southern general during the Civil War interested capitalists in the 
6o 
project, but because of an English bank failure the work was suspended. 
The road was sold under foreclosure proceedings to Charles E. Hellier, 
who organized what was known as the Ohio River and Charleston Railway 
Compaey-. •In 1902 George L. Carter and associates purchased the property 
of the Ohio and Charleston Railwq Cam.paey- and organized the South and 
Western Railway Cam.}>B.ey", with the idea of developing the coal fields of 
Southwest Virginia and Eastern Kentucky. •4 Several sections of the 
planned route were chartered and ear]3r in 1908 the stockholders of the 
several canpanies voted to consolidate all of their respective properties 
into one system--the Carolina, Clinchfield, and Ohio Railwq Compa.IJy with 
gel)eral offices in Johnson City, Tennessee .$ 
· On October 16, 1924, the Atlantic Coast Line Railroad Canpany- and 
the Louisville and Nashville Compaey- leased the Carolina, Clinchfield, 
and Ohio Railroad for a period of 999 years and established an indepen-
dent company called the Clinchfield Railroad. Operations began on 
January 1, 192$. 
The officials of the new cCIIlpany decided upon three general 
bc11nchtield Railroad CCIIlpany, "The Building of the Clinchfield 
Route, A Romance in Railroad Construction• (Erwin: Clinchfield Rail­
road c�, 19$9) .  (Mimeographed. ) 
!\r. Way, Jr. , The Clinchfield Railroad (Chapel Hill: The 
University of North Carolina Press, 1931), p. 107. 
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policies to secure business for the road: {1)  developnent of the south• 
western Virginia and the southeastern Kentuck;y' coal fields ; { 2 )  develop­
ment of local industries along the line; (3) participation in through 
traffic.6 
As early as 1909 about sixty carloads of coal per day were being 
loaded fran the Clinchfield mines at Dante ani coal mining began increas­
ing at Tramel, Moss, and Haysi, Virginia, and at Elkhorn City. The 
Clinchfield coal had to literally force its w� into the market by its 
merits . This coal is celebrated for its high beat value and has been 
subjected to coking tests ; the results have shown it to be the equal of 
the Connellsville product . 7 
The Clinchfield Railroad Canpany virt.ua.l.l.y card indexed the re-
sources along its route and began looking for industries suitable for 
the sites and resources it could provide . The cement plant at Kingsport 
is an excellent example of this type of effort . 
Here was found materials suitable for manufacturing of cement. 
Operators were interested, and a cement factory was established 
--the first industrr of any consequence at Kingsport . To do 
this, railroad rates had to be fixed and approved by the Inter­
state COJI'IIlerce Camrl.ssion which would be suitable and advantageous 
to all interested. The plant had to be located at a point avail­
able to coal, limestone, shale, and gypSUil; and a market had to 
be established. 8Al.l conditions were fulfilled, and the industry 
was established. 
The present Clinchfield Railroad is 277 miles long extending frOJn 
6 Ibid. , p. 135. 
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Elkhorn City, Kentucky, to Spartanburg, South Carolina. Connection is 
made with the Chesapeake and Ohio at Elkhorn City, with the Norfolk and 
Western at St. Paul, Virginia, with the Southern at Frisco and Johnson 
City, Tennessee, with the Seaboard at Bostic Ya.rc;l, North Carolina, and 
with the Charleston and Western and the Piedmont and Northern at Spartan­
burg, South Carolina. Including branch lines the total length of the 
Clinchfield Railroad is 316 miles, and in crossing four distinct water­
sheds it makes use of fifty-five tunnels, the shortest of which is 154 
feet and the longest 7,854 feet, the aggregate length being 3.5 per cent 
of the total mileage . Ample road clearance has been provided, with the 
standard for tunnels being eighteen feet wide by twenty-two feet high.9 
South bound coal trains handle on an average of more than 10, 500 
gross tons per train and Clinchfield time freights handle an average of 
4, 200 tons per train. Mine runs, local freights and shifters average 
3,400 tons per train.10 The south bound coal freights are fed by ten 
coal mines with loading tipples and about sixteen truck mines which load 
approximately three lmndred cars of coal per workday •11 While the objec-
tives of the pioneers who conceived and carried out the construction of 
the Clinchfield were to tap the mineral resources and forests along the 
9c .  s .  Belcher, Assistant Traffic Manager, Clinchfield Railroad 
Company, Erwin, Tenne ssee, interview, September 1959 . 
10clinchfield Railroad Company, •5o Years of Progress• (Erwin: 
Clinchfield Railroad Company, 1958),  P• 21. (Mimeographed.)  
11. c .  s. Belcher, � .2!b, 
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mountainous routes a steady growth of merchandise traffic also has taken 
place . Today the revenues fran the overhead merchandise freight handled 
by the Clinchfield makes up approximately 4.5 per cent of its total revenue, 
whereas coal makes up about .50 per cent . Even though a vast difference 
occurs in the total tonnage of each type of freight the tonnage of manu­
factured products is on the increase (Table IX) . 
The Clinchfield Railroad Com.pan;y with its slow beginning has 
undergone great improvements through the years . It now owns sixty-six 
diesel-electric locomotive units including six yard switchers and 71o82 
revenue freight cars (Figures 16 and 19) . 
TABLE IX 
CLINClfii'IEID REVENUE FREIGHTS AS LISTED BY THE INTERSTATE 
COMMERCE COMMISSION FOR YEAR ENDIN:l DEnl003ER 311 19.57 
Type of Merchandise Carried 
Products of agriculture 
Ani•aJs and products 
Products of mines 
Products of forest 
Ma.mfactured and miscellaneous 
Tonnage Carried 
Originating 
Along Clinch­
field Railroad 
3.5,904 
-
7, 296,.5.52 
33,444 
492,926 
Total 
Tonnage 
Carried 
31.5,804 
19,66.5 
11,801,209 
212,882 
2,240,324 
Each of the railroad companie s, operating within the region, has 
stations, freight depots,  and/or siding facilities in the urban areas 
and major industries served by the respective company in meeting the 
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Figure lB .  Shops, ra:l.lyards 1 and bane office building of the 
Clinchfield Railroad Compan;y with the Unaka Mountains in the background, 
Erwin, Tennessee . 
Figure 19 . Diesel shops of the Clinchfield Railroad Canpany at 
the bane office yards in Erwin, Tennessee . 
regulations of the Interstate Commerce Commission.12 
III. Mal'CR CARRimS 
Several motor carrier canpanies serve the Upper East Termessee 
area. Three major companies, Mason and Dixon, El'&WNC ,  and Rutherford 
have bane offices in the general area, with two of the more important 
having home offices within the study area. The two operating fran the 
latter daninate motor freight shipments within the area and have ter-
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minal service areas which extend fran New York City in the northeast to 
Atlanta, Georgia, in the South, and fran Raleigh, North Carolina, and 
Columbia, South Carolina in the East, to Little Rock, Arkansas, in the 
West. The third company with offices in Bristol, Virginia, though 
smaller in its service area, reaches into the industrial areas of West 
Virginia which are untouched by the other two motor carrier companies. 
These carriers give direct transport service to hundreds of localities 
in the growing southwestern market and industrial centers fran the long 
established financial and industrial east coastal areas. 
The Rutherford Motor Freight Canpany with bane offices in Bristol, 
Virginia, has 325 operating units and twenty-two terminals. It has intra-
state operations in Tennessee and Virginia, with interstate operations in 
Georgia, North Carolina, South Carolina, Tennessee, Virginia, and West 
12united States Congress, Interstate Commerce Act, Part 1, Para­
graph 91 76th Congress (Washington: Government Printing Office, 1946). 
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Virginia .l3 
The El'&WNC Transportation C<111pany is the offspring of the East 
Tennessee and Western North Carolina Railroad Comparzy- (Figure 20) .  The 
directors of the Cranberry Iron and Coal Canpaey chartered the El'&WNC 
Motor Transportation Caupa.Izy" in 1926 and went into the motor freight 
business in 1928 . While many motor freight canpanies of the United 
States used the piggy-back system of motor freight during the war years 
of 1941-1946, the ET&WNC s.ystem pioneered it on its railroad because of 
the condition of the mountainous roads . Loaded trailers would go to 
Boone, North Carolina, on nat cars and then proceed by motor tractors 
to destination and return to the home office by the same means over 
twenty-five years ago . This service was maintained for several years 
until mountain highways improved and the. railw� was disbanded. 
As highways improved and freight vollDile expanded, the necessity 
for growth of service routes increased. The textile , tobacco, and 
furniture areas of North and South Carolina were soon tapped and then 
westward movement began. This culminated in 1956 with the acquisition 
of the Inter-City Trucking Campaey of Memphis which serves points fran 
Little Rock to Chattanooga as well as North Central Mississippi and 
Northern Alabama. 
The E'l'&� has 637 operating units which include 118 pick-up and 
delivery units, 170 tractors, and 349 semi-trailers . The trailers vary 
l3American Trucking Association, Motor Carrier Directory, American 
Trucking Association, Inc., Section on Maps (Atlanta: Guide Services, 
Inc . ,  1958), p. 128-D .-
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in size but some can handle a 34, 000 pound load or a cubic capacity of 
21200 feet.14 
The Mason and Dixon Company- was founded in September 1932 with an 
unrelenting faith in the great industrial and canmercial future of the 
South and a realization that railways are limited in their services. 
With this viewpoint in mind after twenty-seven years of operation Mason 
and Dixon has became one of the largest common carriers in the United 
States .15 The company began operating in Kingsport, Tennessee, with 
three partners, each furnishing a tractor semi-trailer . The first year 
of operation saw a gross revenue of twenty-five thousand dollars, where­
as in 1956 the amount had risen to over fifteen million dollars . This 
factor reflects the industrial and economic progre ss of the area. 
Beginning with a home office (Figure 21) the company has enlarged 
operations to twenty-eight terminals which cover over six thousand miles 
of operating terri tory. The operating units of the company have shown 
the same type of progress . Starting with three -�ts the Mason and Dixon 
C011lpany now has a total of 11 253 units .16 These units are as follows: 
tractors--394; trailers--581; service trucks--12 ; pickup trucks--170; 
11;,. w. Whisman, Vice President and General Manager, El'&WNC 
Transportation Compan.y, Johnson City, Tennessee, interview, September 
1959 . 
1�son and Dixon Section, Kingsport Times-News, Friday, 
September 20, 1951, p. 1. 
16c . D .  Hardesty 1 Jr. ,  General Traffic Manager 1 Mason and Dixon, 
Kingsport, Tennessee, interview, September 1959 . 
Figure 20. Home office of the El'&WNC Transportation Canpan;y, 
Johnson City, Tennessee. 
Figure 21. Home office of the Mason and Dixon Motor Carrier 
Can.pa.Dy', Kingsport, Tennessee . 
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tank truck--1; tank trailers--2; dump truck--1; mail car--l; autos-­
compa.ey-owned--3, leased.--15 . Other than this the Mason and Dixon Com-
pa.ey has two subsidiary transportation callpanies, one a sma.ll tanker ser-
vice geared to the movement of chemicals for the industries of Kingsport, 
and the other Southeast Airlines, whose home base is at Tri..Citj' Air� � 
port near Blountville, Tenne ssee . 
The success and expansion .of the motor freight carriers has depended 
upon several interrelated factors . The two most probable factors are the 
foresight of men in management to change with the t:llue and the fiexibility 
of truck service . The train is limited to the service area of its track, 
whereas the truck, under certain conditions, can go literal.l.y SIJ1Where . 
As an industry decentralizes the truck is ideally suited to unite the 
parts into a workable unit without capital outlay for added facilities .  
In case o f  sma.ll industries located in places inaccessible to rail ser-
vice the trucking industry has met the transportation problems on a can-
petitive basis, making possible the continued expansion of small indus-
tries as well as large ones. Because the motor carrier industry is high-
1y competitive and is geared to serve the public, it must give service to 
the customers under rules and regulations of the Interstate Commerce Com-
mission, as do the railroad companies. 
A problem of the railroads as well as the motor carrier industries 
is the demand of unionized labor for higher salaries and better working 
conditions . For example, the :minimum wage of a truck driver is about 
' 
$2 .50 per hour at the writing of this paper, and with fringe benefits 
the wage is ballooned so that the companies have about a $3.00 per hour 
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wage to pay. To keep operating expenses down so a reasonable profit can 
be realized the companies must utilize as much mechanization and tech-
nology as possible. Routes through cities, frcm industry to tenninal, 
location of terminals as well as terminal facilities, are important . If 
a truck is tied up in traffic as long as five minutes at a stop light or 
sign the driver' s  wage alone will cost the company twenty-five cents . 
Therefore, each comp� continually strives for better big� and street 
programs which will facilitate a faster pick-up and deliver,y service and 
faster inter-city service .l7 
Motor freight companies U8Ually operate in terms of overnight 
service . This is impossible in certain instances because drivers are 
required to rest after a certain distance for safety reasons, but over-
night in most cases means an approximate three hundred miles run. If a 
re]Jq system such as Mason and Dixon operates is used the vehicle con-
tinues with a new driver, and thus the usual service time from their New 
York terminal. to Atlanta, Georgia, is approximately thirty-six hours. 
The railroads with their connections and the different motor 
freight cm.panies working out of and into the area afford it outstanding 
land transportation service . This brings into focus two factors illpor-
tant to industrial develoJX!lent in the area, the rate structure and the 
roads and highways present within the area itself. 
"Freight rates must be considered from two different standpoints-· 
170pinions and data formulated from interviews with management 
officials of the El'&WNC , Mason and Dixon Motor Carrier Comp&ey" 1 and the 
Clinchfield Railroad Company. 
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TABLE X 
ICC CLASS RATE--cLASSIFICATION INVESTIGATION, DOCKETS NOS . 28300, 28310 
SCALE OF FIRST CLASS RATES ( CLASS-100) 
Rate Cente per 100 Pounds 
Miles Cents Miles Cents Miles Cents KUes Cents 
5 � 26o 168 915 340 1825 510 
10 64 280 173 1000 345 1B5o 515 
15 69 300 179 1025 35<> 1875 520 
20 73 320 1.85 105<> 355 1900 525 
25 76 340 190 1075 36o 1925 530 
30 80 360 196 1100 .365 195<> 535 
35 83 380 201 1125 370 1975 540 
40 86 400 2o6 115<> 375 2000 545 
45 89 420 211 1175 380 2025 550 
5o 91 440 216 1200 385 205<> 555 
55 94 460 221 1225 390 2075 560 
6o 96 480 226 12$0 395 2100 565 
65 99 5oO 231 1275 400 2125 570 
70 101 $20 236 1300 405 215<> 575 
75 103 540 241 1325 410 2175 580 
80 lo6 560 245 135<> . 415 2200 585 
85 108 580 250 1375 420 2250 595 
90 110 600 255 1400 425 2300 605 
95 112 620 260 1425 430 2350 615 
100 114 640 265 145<> 435 2400 625 
110 118 66o 270 1475 440 245<> 635 
120 122 680 275 1500 445 2.500 645 
130 126 700 280 1525 450 2550 655 
u.o 129 720 285 1550 455 26oo 665 
15o 133 740 290 1575 460 265<> 675 
160 1,36 760 295 16oo 465 2700 685 
170 140 780 300 1625 470 275<> 695 
180 143 800 305 1650 475 2800 705 
190 1.l,6 825 310 1675 480 285<> 715 
200 � 85o 315 1700 485 2900 725 
210 153 875 320 1725 490 295<> 735 
220 156 900 325 175<> 495 3000 745 
230 159 925 330 1775 500 
240 162 95<> 335 1.800 5<>5 
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private and public .•18 A canmon carrier company, to the extent that it 
is a private corporation and in the sense that all of its property is 
its own, may establish its charges with regard to the interest of its 
stockholders .  But the big problem in rate structure is to reconcile 
the private and public interest without working undue hardship upon 
either party. Therefore, the Interstate Commerce Commission sets up a 
rate structure for different sections of the United States, taking into 
consideration the many factors which it deems necessar,y for the welfare 
of private and public affairs. 
The freight rate structure prevalent in Upper ·East Tennessee 
comes under the Southern Area freight rates as set up by the United 
States Interstate C0111111erce CODIIlission in class rate classification in-
vestigation--docket numbers 28300 and 283101 which became effective May 
301 1952 .  The Colllllission in its order established a class 1 or column 
100 rating and provided that there should be thirty ( 30) different 
columns or thirty (30) ratings, and that the relation to the· column 1 or 
100 class should be the following percentages: above the 100 class, 400, 
3001 250, 200, 175, 150, 125; below the 100 class, 92 .5, 85, 77.5, 70, 
65, 55, 50, 45, 37 .5, 35, 32 .5, 30, 27 . 5, 25, 22.5, 20, 17 .5, lb, 14.5, 
and 13 .  These percentages and classifications are based pri.marily on the 
following: (1) weight per cubic foot; ( 2 )  liability to damage; (3)  
18Charles J. Fagg, and W. W. Weller, The Freight Traffic Redbook 
( New York: Traffic Publishing Company, Inc.-;'1955), p. 30. 
73 
liability to damage to other goods with which loaded; { 4) the value per 
pound in comparison with analogous articles of light weight and value ; 
( 5) comparison with competitive articles; (6) possible movement in car­
loads; ( 7 )  character of the article and of the packing to determine ex­
tent to which capacity of cars can be used; (8 )  c011111ercial conditions 
and units of sale; ( 9) trade conditions, and ( 10) value of service .19 
IV .  AIRWAYS 
Upper East Temessee and vicinity is served by the facilities of 
McKellar Field. Loc�, the air field is called Tri..City Airport . 
Three airlines serve Tri-City Airport and provide thirty-one scheduled 
flights d.aily. Piedmont Airlines operating DC-J and F-27 planes has 
twenty-four flights daily, while Capital Airlines has four flights and 
uses DC-J planes. Southeast Airline has its hane office at the Tri­
City Airport and has o� three scheduled daily flights using DC-J and 
Convair planes. 
The field at present is limited to the smaller type plane but a 
longer runway is under construction. The East-West runway is restricted 
to a gros s load of 401 000 pounds . The Northeast-Southwest runway which 
is under construction and is scheduled for completion in August 196o, 
will be allowed a gross load of 100, 000 pounds . The Northeast-soutmrest 
runway will be 6,6oo feet long and 150 feet wide (Figure 22) . The E-W 
runway is 4,441 feet long and 150 feet wide. 
19 Ibid. , P• JO. 
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MC KELLAR F I ELD 
T R I- C  I TV A I R PO R T  
TE N N E S SEE 
COURTE SY A I R POR T  COM M I SS I ON 
Figure 22. McKellar Field, Tri..City Airport, near Blountville, 
Tennessee . 
The airport now has an instrument landing service system and a 
control tower whiCh is manned twenty-four hours daily. Also located at 
the airport is a United States Weather Bureau station. 
Average monthly landings of planes for a period of six months 
previous to October 15, 1959, was 3,200. The passengers boarded fran 
these landings number approxilnately 6,000. 20 
V.  TRANSMISSION 
The transmission and distribution of electric power and natural 
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gas is a prime factor in the location and growth of industries in Upper 
East Tennessee . 
The East Tennessee Natural Gas Canpany with headquarters in 
Knoxville, operates 539 mile s of transmission mains . The system has a 
daily capacity in excess of 1931000 Mcf and distributes natural gas with 
a heating value in excess of 1,050 Bl'U per cubic foot. Upper East 
Tennessee is served by 16, 12 3/4, and 8 inch 118.ins with Kingsport, 
Bristol, Johnson City 1 and Elizabethton as the major service substations 
of' the area. Natural gas is sold to utUity companies and then distri-
buted to conSUillers except in certain instances where the mains are lo• 
cated alongside an industry which uses natural gas, in which case a sub-
station has been put in for that particular plant . 
The TVA has a network of transmission lines connecting the five 
20 B .  T. Robinson, Manager, Tri.City Airport, letters, October 14 
and 15, 1959 . 
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hydroelectric plants of the area and the interchange of private systems . 
This means that many substations exist for the channeling of power into 
municipal systems as well as into individual systems . TVA sells power 
to the utUity ccapanies of Johnson City, Bristol, Elizabethton, and 
Erwin, and the se systems, together with the Mountain Electric Coopera­
tive, distribute power to the consmners of the study area except for a 
section around Kingsport which is served by the Appalachian Power Cca­
pany 1 a private compaey operating in Virginia and Korth Carolina 
(Figure 23) • 
As the entire TV A system is tied into one huge network the avaU­
abili ty of electrical power within the system is one of the large st in 
the United States .  Availability in arry one particular place at a par­
ticular time is influenced by several factors . The time of the year and 
the temperature are important in that the demand in certain areas is 
greater than in others and power can be redistributed. Temperature is an 
important factor in that the capacity of a transformer to handle elec­
tricity depends on its degree of heating, therefore it can handle more 
in the winter months than in the SWIII'ler months . Thus, there is a nuc­
tuation of capacity fran. time to time . 
Electrical power is presently available in every place within the 
five county area. The basic re sidential rate charge per kilowatt hour 
is: 3.0 cents for the first kwh, 12 .0 cents for the next 150 kwh, 1.0 
cents for the next 200 kwh, o.4 cents for the next 1, 000 kwh, and addi­
tional kwh at o. 75 cents . The cost of electricity to industry is less 
expensive than that used for re sidential. purposes according to the rate 
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structure approved b.Y the TVA. 
The sales-revem1e and purcba.sed power for the year ending in June 
1958 is noted in Table XI . The large consumer is given lower rates than 
the re sidential consumer, but the average yearly electric bill is less 
than one hundred dollars for the re sidential consumer in the area. 
VI .  CG!MUNICATION 
Communication between the producer, the consumer, and citizenr,y 
has alwq-s been important in a progressive area. Many facilities exist 
in the study area for this purpose .  There is a United States Post Office 
with substations in each of the three major citie s  as well as small offices 
in the smaller imorporated and unincorporated urban places. The area 
also has seven radio and two television stations repre senting the major 
broadcasting caapan:ie s  of the United States .  The television stations 
are located in Johnson City and Bristol, but each· has an office and 
tranmaitting equipllent in each of the three major cities of the area. 
Inter-Mountain Telephone CCIIIlP&D¥ lias over Dinety thousand con-
nections in the study area using a dial system. Each of the larger urban 
centers contains an office of the telephone co:rupaizy", and each of' the cen­
ters has a main or branch office of Western Union as well as teletype 
facilities .  
. 
Kingsport, Bristol, Elizabethton, and Johnson City print dai.:b' 
newspapers, whereas the smaller centers such as Erwin, Jonesboro , and 
Mountain City have weekly' papers . 
The progress of' the area in systems of transportation, cQIIIIIIImication, 
and transmission is in keeping with the economic developaent of the area. 
TABLE XI 
SALES-REVENUE PURCHASED FeWER FROM TVA BY MUNICIPAL AND COOPERATIVE DISTRIBUIORS 
IN UPPER EAST TENNESSEE 
Bristol Mountain Elect.r:lc 
Residential Sales (Tenn. ) Elizabethton Erwin Johnson City Coop. 
Total number of con-
sumers, June 1958 13,316 10,184 4,104 21,167 8,274 
Kwh (thousands) ll7,295 80,940 25,944 1.64, 534 31,6ll 
Revenue ( dollars) 1,159,321 826, o6o 287,9.32 1,691,022 403,835 
Cents per kwh .99 1 .02 l.ll 1.03 1.28 
Number of consumers, 
June 1958 ll,956 9, 213 3,626 18,814 7,3ll 
Ammal kwh per consumers 9,991 8,881 7, 203 8,842 4,393 
Average annual bill per 
consumer 98 .75 90.64 79.94 90 .88 56.12 
Rates applied B-1 R B-1 B-1 B-1 
Large Lighting & Power Sales 
Kwh (thousands ) 36,972 ll,996 7,928 62,132 .3,024 
Revenue (dollars) 282,418 96,897 75, 564 443, 520 40,415 
Cents per kwh .76 .81 .95 .71 1 • .34 
No . of consumers, June l9S8 55 22 1.3 72 ll 
Rates applied BG G BG 00 00 
� "' 
CHAPl'ER V 
POPULATION TRENDS 
Many population factors have been illlportant in the developnent 
of Upper East Tennessee . Characterist:ia of the two major ethnic groups, 
the Pennsylvania-Dutch and English, which first settled in the area have 
been influential in the growth ot the population and in the elements 
affecting industrialization. Time, intermarriage, lligrations, and 
changing economie s have erased � of the differing characteristics of 
these ethnic groups . 
Population has grown continuouslY in the Upper East Tenne ssee 
area .  Growth has been acccmpanied by many adjustments to changes in the 
eco� as well as the physical enviromnent . Tlms progre ss has been in­
cessant since white man' s first entry into the area from the valleys of 
Virginia and from the Piedmont of North Carolina. 
I .  EARLY IITSTORY 
During the early years of settlement the growth of population far 
exceeded the rate of natural increase because of the high rate of in-
migration from both North Carolina and Virginia. Since, however, this 
was the staging area of earlY westward migration, it is probable that 
it experienced a net out-migration earlJ in the nineteenth century •1 
l.rhcaas P. Abernethy, From Frontier to Plantation in Tennessee 
(Chapel Hill: University of NOrth Carolina """Press, 19 32), -pp. 6-7. 
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Ramsey mentions that in the fall of 1773 D. Boone with about forty 
people "lett the settlement toward Kentucky." Apparently from the text 
this included the members of four or five families, thus it would seem 
that a high fertility rate existed at this time . 
Ramsey mentions that in 1776 an Indian attack on Watauga (Figures 
24 and 25) found 150 settlers within the confines of the fort . 2 As this 
attack was expected by the settlers, it is probable that most of the 
women folk and children of the nearby settlers were gathered here . 
Several of the settlers had built forts ( or block houses as they same­
times called them) of their own near a source of fresh water on their 
land holdings . During the daytime the women folk remained near these 
and often the whole family would spend some time in them when Indians 
were thought to be lurking nearby. 
In December of 1786 the nucleus of the Watauga settlement was 
formed primarily by a group of people from Ws,ke County 1 North Carolina) 
Records state that Captain William Bean fran. Pittsylvania County, Vir­
ginia, was the first penaanent white settler to cross the mountains, 4 
and that he was acquainted with Daniel Boone . Thus it seems apparent 
that they met on previous hunting trips into the valley of the Watauga. 
The zeal with which crowds of emigrants advanced on the area was 
2J . G. Ramseyl The .Amla.ls of Tennessee (Philadelphia: 
Lippincott Co . 1 1800) , P. l�. -
3n>id. , p. 93 . 
4 Ibid. , p. 94 . 
J. B .  
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impelled by the proffered bounty of free land. Each settler who built a 
log cabin was allowed four hundred acres of land and preference right to· 
purchase one thousand acres joining him . 5 
Following the first census in 1790 one gets an idea of the 
tremendous influx of' people toward and into Terme ssee coun1iry. Washing­
ton County then consisted of 693 .9 square miles, and it was estimated 
that there were 8.5 persons per square mile,6 or a total population of 
ab011t 5,699 . Sullivan County, like Washington County, developing out 
of Indian country, consisted of' 569.4 square miles. The population 
there was estimated at 7.8 people per square mile for a total of about 
4,h21 persons . As stated, these figures are estimates for several 
reasons : { 1) no certain boundaries for the counties existed at that 
time even though the different settlements and governments in power 
recognized such, ( 2) the state of' nux of the population in and out of' 
the area, ( 3) the estimate was made by using the number of' households 
instead of' counting individual persons . It has been found that many 
discrepancies exist in trying to compare data from one area to another . 
The early movement of people both into and out of the area was 
made up almost entirely by two ethnic groups . The Scotch-Irish and 
Germans were probably the most important in the period of initial 
settlement in the 1770' s. But, as the migration down the valley fran 
Srbid. , p. 103 . 
6rennessee State Plaming Board, "Tennessee State Planning Board 
Population Report.,"  Sec. l...A., Table I ( Nashville: Tennessee State 
Planning Board, 1935) . (Mimeographed. )  
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Virginia was exceeded by men from the back country of North Carolina, 
those of English extraction soon dominated numeric�.7 It was esti-
mated in a special census report {! Century of Population Growth 1790-
1900) that in 1790 Tennessee• s population {mostly still in East 
Tennessee) was 83 per cent English, 11 per cent Scotch-Irish, and 3 per 
cent German. 8 
Abernetey maintains that the English were the poor, shiftless 
dri.f'ters and squatters who came in to fill up the empty spaces . 9 
The first on the spot received the most land as well as the choice land. 
Whether the Scotch-Irish and Germans were more able and of better breed-
ing than the English will never be answered. There are enough remains of 
the old family names in the area to point toward large choice rural land 
holdings still owned by descendants of the first settlers . It is possible 
to see in their movements the thing just pointed out in that several of 
these families have been large property owners in the areas which are now 
urban and they have moved to their rural land holdings .  T he  trend of 
population between 1790 and 18 50 was similar to pre sent day urban ex­
pansion in this area, and the English had little choice except to take 
the unwanted hill land or pay a high price ( at that time ) for previously 
7Abernethy, � .ill!,1 pp. 17-18 . 
Swilliaa H. Nicholls, "Some Foundations of Economic Develo:paent 
in the Upper East Tennessee Valley, 1850-1900, 11  Journal of Political 
EcoDOl!IY, 64a 277-302; 400·15, August and October, 1956. -
9Abernethy, 2£! �� pp .  159-160. 
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Figure 24. Historical marker near the North American Rayon Plant 
in Elizabethton, Termessee . 
Figure 25. Historical marker near the .American Bamberg Compa.ey­
in Elizabethton, Tennessee . 
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settled land . The major conclusion is that the first settlers to arrive 
were not only vigorous in health but shrewd and aggre ssive in busine ss 
affairs, and by offering land bounties were able to attract large num­
bers of migrants to remain in the area. 
The population grew from about 101 000 in 1790 to around 40, 000 in 
185o, and averaged over a sixty year period· an increase of 425 persons 
per year (Table XII ) .  This points to a very low increase and it is 
therefore assumed that the out�gration was greater than the in�gra­
tion. The two major countie s, Washington and Sullivan, gave up land 
area as well as readjusted their boundaries with other states during 
this period, but continued a slow population increase . The census for 
1900 revealed that even though the area was divided into three mountain 
and two valley countie s, there had been a 35o per cent increase in popu­
lation growth for the mountain area and a 450 per cent increase for the 
valley area. 
Johnson County had a contirmous increase in population until 
after the turn of the present century; since 1910 there has been a de­
crease . This decline may be explained in several ways . First, the 
county is very mountainous and the available living space under pre sent 
conditions at some point reaches a maximum. Thus the level area in the 
valleys became saturated with people according to their way of life and 
migration was an easy wq out for some . The population pyramid shows a 
definite out-migration of males in the age group between twenty and 
twenty-four (Figure 26) • This means that a potential working force of 
young men has been educated through the high school level and then 
TABLE XII 
T<JrAL POPULATION AND GROOH PERCENTAGES FOR THE UPPER EAST TENNESSEE COUNI'IES, SEI.K::TED YEARS 
Year 
1790 
1810 
1830 
1850 
1870 
1890 
1910 
1930 
1950 
1951 
1952 
1953 
1954 
1955 
19.56 * 
1957 * 
1958 * 
1959 * 
1960 * 
1965 * 
1970 * 
Carter 
No. P.er Cent 
- -
4,100 -
6,414 )6.1 
61296 - .o1 
7,909 20.3 
13,389 40.4 
19,838 32.5 
29,223 32 .1 
42,432 31.1 
43,345 2 .1 
44,076 1.6 
44,8o6 1.6 
45,537 1.7 
46,267 1.6 
46,998 1.5 
47, 730 1.1 
48,460 1.5 
49,190 1.6 
49,920 l.S 
53,570 7.4 
57,220 6.3 
Johnson 
No. Per . Cent 
- -
- .. 
- -
3,705 -
5,852 35.8 
8 ,8.58 33.9 
13,191 33 .8 
12,209 -7.4 
12,278 .s 
12,100 0 
12,278 0 ·  
12,278 0 
12,278 0 
12,278 0 
12,278 0 
12,278 0 
12,278 0 
12,278 0 
12, 278 0 
12,278 0 
12,278 0 
Unicoi Washington Sullivan 
No. Per Cent No. Per Cent No. Per Cent 
- - 5,584 - 4,447 .. 
- - 7,740 27.8 6,847 30.0 
- - 10,995 29 .8 10,073 32.0 
- - 13,861 20.6 ll,742 14.2 
- - 16,317 15.o 13,136 10.6 
4,619 - 20,354 19 .8 20,879 37.1 
7,208 8o.8 28 .968 29.7 28,120 25.7  
12,678 43.2 liS,8o5 36.7 51,087 44.9 
15,886 20.1 59,911 23.6 95,o63 4$.9 
16,092 l.J 61,014 3.3 98,310 3.3 
16,268 1.1 61,848 1.3 100,908 2 .6 
16, 457 1.1 62,682 1.3 103,506 2 .6 
16,633 1.1 63,516 1.3 lo6,104 2 .6 
16,809 1.0 64,3$0 1.3 108, 701 2 .6 
16,985 1.0 65,1.84 1.3 lll,299 2 .3 
17,165 1.0 66,030 1.3 ll3,939 2.3 
17,345 1.0 66,876 1.3 u6,579 2.3 
17,525 1.0 67, 722 1.3 ll9,219 2 .3 
17, 705 1.0 68,568 1.2 121,859 2 .3 
18 ,6o5 4.8 72, 798 5.8 135,059 9 .7  
19,505 4.6 77,028 5.5 148,259 8 .9 
*The linear extrapolation as sumes that the amount of the increase after 1956 was and will 
be the same each year as the yearly average increase for the previous sixteen years. Johnson 
County is carried as given in the 19.50 census . (X) o-
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migrated in order to make a livelihood. This represents also an over-
all population trend in that loca.lly people tend to settle at lower 
elevations unless forced uphill by cultural innuences. The mountain 
counties had the first surge of population growth but even then it had 
a downhill trend; it. was down the mountain to the Watauga Settlement, 
down the valley to Johnson City, down the river to Long Island or 
Kingsport . Even the movement from Virginia to Sullivan County was down 
the valley to Bristol and down the Holston River to Kingsport . At this 
early date it was shown that the general trend was for Sullivan County 
to grow mo� rapidly than the other counties .  Data from the Census of 
Population (Tables XIII, XIV, X.V, and XVI) point toward this gravity 
now of population and the same attraction of industry. After the turn 
of the century there was a slow but steady increase in population in all 
of the counties with the urban areas making the greatest strides between 
1920 and 1930. This period was the aftermath of World War I and witnessed 
the entry of both textile � chemical industries into a previously 
agrarian area. A slowdown in rate of urban population growth occurred 
soon after the industrial spurt; of the 19301 s and lasted until the 
begiming of World War II (Table XV).  
II • EFFECTS OF INDUSTRIALIZAT ION 
Industrialization and the building of TV A dams in the area re­
sulted in population migration from some places and agglcneration in 
others . This appears in an out-migration from the mountain counties 
and an in-migration to the valley counties. This intra-area migration 
TABlE XIII 
POPULATION BY AGE AND SEX, 19.50 
Carter Johnson Unicoi Washington 
Age Male Female Male Female Male Female Male Female 
<>-4 2,754 2,5.31 749 744 9.31 110ll .3,4o6 .3,180 
5-9 2, 528 2,.3.31 71» 692 865 942 2,862 2, 76o 
1o-14 2,275 2,150 716 669 844 790 2, .538 2,471 
15-1.9 1,854 2,017 585 564 7.36 738 2,.352 2,JU.l 
2o-24 1,659 1, 786 424 lU1 6o4 684 2,.346 2, 716 
25-29 1,584 1, 784 443 405 595 655 2,400 2,52.3 
.30•.34 1,475 1,629 .357 388 576 544 2,057 2,196 
.35-.39 1,561 1,610 .396 .376 514 476 1,961 2,078 
4o-la4 1, .3ll 1,.343 .310 .346 45o 422 1,828 1,8.37 
45-49 1,017 992 286 289 401 .379 1, 547 1,6.36 
S0.. 54 820 816 284 290 .372 .327 1,978 1,4.30 
55-59 652 680 229 224 .301 .304 1,99.3 1,124 
6o-64 49.3 480 166 20.3 2.30 260 1,324 884 
6_5..69 5o5 494 209 182 197 200 889 869 
70.74 .316 292 140 127 u.s 1.30 615 5.34 
75-84 .321 269 14.3 145 125 1.30 528 518 
85-up 49 54 21 29 21 16 97 8.3 
Source: U. S. Census or Population, 19$0 . 
Sullivan 
Male Female 
5,895 5, 712 
5,138 4,889 
4,Jo6 4,2.31 
.3, .56o 4,055 
.3,.569 4,598 
4,196 4,946 
.3,844 4,1ll 
.3,642 .3,648 
.3,045 .3,09.3 
2,280 2,.369 
1,965 2,009 
1,419 1,459 
1,094 1,218 
948 1,045 
6.30 69.3 
544 6,31 
74 ll7 
Q) Q) 
TABLE XIV 
URBAN-RURAL POPULATION, SELECTED YEARS 
Carter Johnson Unicoi Washington SUllivan 
Year Urban Rural Urban Rural Urban Rural Urban Rural Urban Rural 
1790 - - - - - - 288 5, 296 - 4,447 
1800 - 4,813 - .. - - 440 5,939 - 10,218 
1810 - 4,190 - - - - 580 7,160 - 6,847 
1820 - 4,835 - - - .. 720 8 ,837 - 7,015 
1830 - 6,414 - .. - .. 865 10,130 - 10,073 
1840 sao 4, 792 - 2,658 - - 1·,015 101 7J6 - 10, 736 
1850 840 5,456 - 3, 705 - - 1,160 12, 701 - 11, 742 186o 1,010 6,114 - 5,018 - - 1,300 13, 529 225 13,327 
18 70 9o6 7,003 - 5,852 - - 3,055 13, 262 850 12, 286 
1880 1, 500 8,519 - 7, 766 - 3,645 3, 785 12, 396 1,647 16,674 
1890 1,900 11,489 202 8,656 338 4,281 5,098 1$,256 3,324 17,555 
1900 2,200 14,b88 398 10,191 750 5,101 5,517 17,087 5, 271 19,664 
1910 2,478 17,36o 592 12,599 1,149 6,052 9,308 19,66o 7,148 20,972 
1920 2, 749 18, 739 724 11, 506 2,96.5 7, 155 13,257 20, 795 13, 739 23,520 
1930 8,093 21,130 1,058 ll,l51 3,623 9,055 25,080 20,725 23,919 27,168 
1940 8,516 26,611 - 12,998 3,350 11, 778 25,332 26,299 28 ,408 40,677 
19$0 10, 754 31,678 - 12,278 6,260 9,626 27,864 32,107 49,815 4.5,248 
1960 * 13, 000 37,000 - 12, 278 9,200 9,626 30,400 .38,000 71,200 50,000 
1970 * 15, 500 42,000 .. 12, 278 12,100 9,626 32,900 44,000 92,600 54,600 
*Linear extrapolation as used in Table XII except ten years was used instead of six-
teen years. 
CD '4) 
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was especially- noticeable during the World War II years am was still in 
progress in 1950 (Figure 26) o Again, SCI!le other explanations rather 
than the direct pull of industry are involved in these . population move­
ments o The building of the dams flooded man;y of the river valley-s and 
thus caused ma.n;y farmers as well as some urban dwellers in both Carter 
and Johnson counties to :move . The town of Butler was inundated and 
everyone moved; the uprooting of these people from their ancestral banes 
gave impetus to their out-migration. Another explanation involves the 
progress of education. Government sponsored agricultural programs have 
resulted in 1111ch better land use and farm practices .  Less labor was 
needed to pasture beef cattle than to cultivate corn, and D'lB.I\Y young 
people were relieved from the farm to seek their livelihood elsewhere. 
At this same time many construction workers and professional people were 
moving into the valle;r counties to build and operate the Holston Ordnance 
Plant at Kingsport and to enlarge the aJ.ready existing chemical and tex­
tile plants to meet the demands of the times as well as to begin construc­
tion of the five TVA dams . The lower sites of population agglomeration 
possess several advantages over the more elevated sites in that they-: 
( 1) have water for industry and qydroelectric power, ( 2 ) are near lines 
of transportation leading t�ard markets and to sources of raw materials, 
(3)  are the focal points of su�lus rural population. 
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III . ASPPm'S OF GROOH 
The 1950 population pyramids of both the mountain and valley coun­
ties show individual and related aspects of the population (Figure 26) . 
Population enumerations by sex and age groups were added together 
a�cording to the dominance of mountain and valley terrain and then 
divided by the total population for the year 1950. This gave a percen­
tage for each of the sex, age specifics,  and in this way it was possible 
to plot them on a graph until the eighty-five and older age group was 
arrived at and a straight line extension was made to a point relative to 
one hundred years of age . As several people live to be older than eighty­
five or even one hundred, there will be same error in the straight line 
projection. 
The pyramid for the mountain counties shows a more even birth and 
death rate than the one for the valley counties (Figure 26) . It also 
shows a higher birth rate for males than the one for the valley counties 
and a higher male birth rate than females in both pyramids is shown. The 
female birth rate is about equal but apparently there is less infant mor­
tality between five and nine years of age in the valley than in the moun­
tain counties .  After this, however, the females of the mountain counties 
are dominant for the next ten year period, and then the number of females 
in the valley overshadows that in the mountain area. As this is the age 
during which young females leave home for urban employment it is assumed 
that this surplus comes from the deficient area of the same age specific . 
As for the male population, the largest category is between the ages of 
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twenty to twenty-four in which the mountain counties show a tremendous 
exit. The same explanation for the females can be used here plus the 
factor that this would also take in the group of service men who had 
their own households elsewhere at the time of the last census . The 
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next few age specifics point toward a fairly even death rate although 
Table XIV shows the effects of in�gration. The males of the mountain 
section have a higher death rate up to age sixty than the females. Then 
the female death rate increases over male death rate , whereas the male 
death rate in the valley counties is constantly greater than the female 
death rate . It is therefore evident that the valley counties have a 
greater proportion of females over thirty-five years of age than males, 
although at the age of eighty-five equilibrium is reached in both age 
specifics .  
Population growth depends to a great extent on the birth as well 
as death rate and migration into and out of an area. Upper East Tennessee 
has had a very high birth rate . Just previous to and during World War II 
the area• s birth rate reached its highest point . SUllivan County led 
with a birth rate of .34.9 per cent in 1940 in contrast to 19..5 per cent 
for Washington County. By 1956 the birth rate in Sullivan County had 
decreased by ll per cent, whereas Washington County had made a slight 
increase . This is relative to a continued decrease for the rural moun­
tain areas which have been losing their fifteen to thirty-five age 
people to the urban areas, causing a decrease in the home county popula­
tion and self-reduced fertility in favor of urban employment . It also 
points to a surplus of umnarried females within these age groups . Tbis 
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factor is again highlighted when it is realized that Sullivan County• s 
urban population increased from 28 ,408 to 49,815 between 1940 and 1950 
{Table XIV) . By a straight line projection for 1960 and on to 1970, i� 
is expected. that this same rapid increase will continue 1 and because of 
new state laws allowing for annexation of rural property more easily 
than in the past, a much larger increase in urban growth may be seen in 
the next census report than has beeu expected. The rural population 
will decrease accordingly. The actual urban increase for cities and 
towns in the valley counties has not been overwhelming and in some 
instances the mountain tovns have failed to keep their own population. 
This is not necessari]J the fault of lov fertility as the population 
pyramids point out, although the birth rate table showing the average 
size of the household does point in this direction. Tlm.s the data for 
Washington and Sullivan counties tend to emphasize that m.any of the urban 
workers live in the rural areas and commute to and from their jobs . Both 
Unicoi and Johnson County urban centers seem to be either almost static 
or decreasing. If the data for other areas are correct this shows a cul­
tural need to keep the population at home and to force others to move in. 
Erwin, with both the Clinchfield Railway and the Nolichucky River, offers 
a better opportunity for industry than doe s Mountain City in Johnson 
County. Johnson County is losing in both its urban and rural population. 
This apparently is due to the dearth of industrial facilities and the 
lack of local interest necessary to bring in industry related to avail­
able natural resources and the e:rlsting modes of transportation. 
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TABLE IV 
URBAN POPULATION BY COUNI'IES, CITIES, AND TCWNS, SELECTED YEARS 
1930 1940 1950 1960 
Washington County 
30,396 Johnson City 25,o8o 25,332 27,864 
Jonesboro 981 . 976 1,126 1,2 76 
Totals 26,o61 26,3o8 28,990 31,672 
Sullivan County 
Kingsport 11,914 14,404 19,571 24, 740 
Bluff City 671 700 1,074 1,450 
Bristol 12,005 14,004 16, 771 19,540 
� Garden-West 
View-Fort Robin-
son-Morrison 8,627 9,930 
Totals 24, 590 29,108 35,143 55,66o 
Carter County 
Elizabethton 8,093 8, 516 10, 754 12,990 
Hampton 1,164 1,300 
Milligan College 258 261 231 231 
Totals 8,351 8,  777 12,149 14,521 
Johnson County 
Mountain City 1,058 1,021 1,405 1, 789 
Unicoi County 
Erwin 3,623 3,350 3,870 4,390 
Source : u. s .  Census of Population, 1930, 1940, 1950, and 196o 
extrapolated as explained in Table I .  
IV .  EMPWYMENT AND HOUSEHOLD STATUS 
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The rrumbers of married couples having their own households in each 
of the counties percentage wise seems to be about equal; therefore, the 
sense of self dependence for each area can be assumed as being about 
equal. This is especially true in that the number of couples not having 
their own households is very smal.l in relation to those who do. (Table 
XVI . )  This is a social characteristic noted in the history of the early 
settlers. If this factor is of value it is evidence that much of the 
migration into the industrial areas was only from one county to another 
or intra-county movement. This involved only about 11900 people for 
Sullivan County in the period 1940-19501· and because of the large intra­
county migration it is assumed that the yearly tenant farmer migration 
was a large factor in this (Table XVI) .  
According to the median population per household, none of the 
counties had the number of children necessar,y for the area to reproduce 
itself. The mountain counties had an average household population of 
4.091 while the valley counties had 3.63 per household. This factor 
relates to the larger number of divorced females as well as the larger 
number of unmarried females between fourteen and forty-five years of age 
in the valley counties.  
:&llployment and its subsequent income is a cultural magnet in 
measuring population growth. It seems that a close correlation exists 
in Upper East Termessee between 
.
size of population, median income, and 
amount of manufactural employment . As the population increases, so does 
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TABLE XVI 
MARITAL STATUS, HOUSEHOlDS, AND MIGRATION, NOH-WHITE AND TO!' AL 
Carter Jolmson Unicoi Washington Sullivan 
NON-WHITE 
Males, 14 years & older 153 63 6 1,213 801 
Single 56 16 2 31&8 208 
Married 91 40 4 664 519 
Widowed or divorced 6 7 .. 201 74 
Females, 14 years and 
older 149 61 2 982 930 
Single 31 12 - 219 196 
Married 85 38 2 523 549 
Widowed or divorced 33 11 240 185 
Married couples 75 25 - 475 465 
With own household 15 20 · 420 440 
Without own household 5 .. 55 25 
TOTAL POPULATION 
Males, 14 years & older l.4,on 4,151 5,289 22,415 31, 757 
Single 3,958 1, 303 1,467 6,195 7,802 
Married 9,578 2,654 3,624 14,361 22,839 
Widowed or divorced 541 194 198 1,859 1,116 
Females, 14 years and 
older 14,657 4,135 5, 540 21,314 34,814 
Single 3, 276 940 1,211 4,625 1,523 
Married 9,838 2, 125 3, 711 13, 799 23,304 
Widowed or divorced 1,543 470 618 2,890 3,987  
Married couples 9,455 2,580 3,35o 13,010 22,215 
With own hc?usehold 8 ,825 2, 335 3,135 11,875 20, 705 
Without own household 630 245 215 1,135 1,510 
Median population per 
household 4.o6 4.19 4.02 3 .  75 3.82 
In-migration 1,605 395 610 4,46o 5,96o 
County migration 3,880 955 1,665 7,810 13,020 
Source : U .  S . Census of Population, 195o . 
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TABLE XVII 
POPULATION BY COUNTIES, SEX , AND AGE GROUPS, 1950 
Carter Jol'Ulson Unicoi Washington Sullivan 
Male 
21 years and older 8,552 3,311 4, 285 19, 120 26,648 
Under 21 years old 8,452 2,863 3,479 11,601 19,591 
Female 
21 years and older 8,925 3, 338 4,502 17,847 29,664 
Under 21 years old 8 ,440 2, 766 3,620 11,403 19, 760 
Source : u. s .  Census of Population, 1950. 
manufacturing and the median income (Tables XVIII and XXI) .  The moun-
. . 
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tain counties had an average median incane of $1,65.3 per family per year 
in 1950, whereas the valley counties had $2,472 per family per year. 
Table ni give s the type of employment found in the area and shows an 
increase in manufacturing in the valley countie s between 1940 and 1950. 
Note that as manufacturing increased, so did most of the other types of 
employment except agriculture and personal service s .  
The females in the labor force tend to be non-farm, whereas the 
males lean slightly toward farm employment . Two counties had a very 
heavy far.m labor force for males; one is a mountain county (Johnson) 
whi;te the other is a valley county (Washington) .  The only apparent 
explanation is that the location of the industrial plants of Kingsport 
and Elizabethton are more distant fran these two countie s. The large 
amount of mountain terrain in Unicoi rule s out a large agricultural 
labor force there . 
The total capital investment per farm has grown almost a thousand 
per cent in the past one hundred years . Johnson County had a per farm 
worker capital of $769 in 186o and one of $71078 in 1950 (Table XXII ) .  
This was sugge sted earlier as one of the reasons for out-migration. As 
the needed farm capital increases and land area decreases, there is less 
opportunity for the young person to get his so-called start in life . He 
finds it easier to migrate to an urban center and use the capital of big 
busine ss to begin this start. Sometimes, after saving his wages for a 
few years, the young man retums to the ancestral land holdings for his 
later life , as is shown in Figure 26 in the age specific of thirty-five 
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TABLE XVIII 
FAMILY INCCMES 
Carter Johnson Unicoi Washington Sullivan 
Median family income 12,327 $998 $2,235 $2,132 $2,813 
No. families having 
$10,000 0 0 20 26o 425 
No. families having 
$2 ,000-2,999 2,435 315 790 2, 770 4, 765 
No. families having 
less than $500 1, 290 680 490 1,675 2 ,005 
Source: U.  S.  Census of Population, 1950 .  
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TABLE XIX 
EMPLOYMENI' STATUS BY SEX, RURAL FARM POPULATION 
Classification Carter Johnson Unicoi Washington Sullivan 
Male : 14 years up 4,922 2, 774 1,528 5,561 5, 725 
Labor force 3, 757 2,102 1,105 4,424 4,.364 
Civilian force 3, 754 2,099 1,105 4,422 4,.364 
&lployed 3, 588 2,o64 l,o63 4,31U 4,244 
Unemployed 166 35 42 79 120 
Not in labor force 1,165 672 423 1,137 1,)61 
Female : 14 years up 4,624 2,695 1,484 5,465 5,625 
Labor force Bll 182 196 842 633 
Civilian force 810 181 196 840 833 
Employed 761 172 182 810 805 
Unemployed 49 9 14 30 28 
Not in labor force 3,615 2,513 1,268 4,623 4, 792 
Source : U. s .  Census of Population, 195o.  
TABLE XX 
FARM AND NON-FARM EMPLOYMENT , 1950 
Type Carter Johnson Unicoi Washington Sullivan 
Male 
Farm 1,352 1,1161 541 3,662 2,121 
Non-fa:rm 2,236 6o3 522 661 2,123 
Female 
Farm 57 24 8 56 52 
Non-farm 704 148 174 754 753 
Source : U. s .  Census of Population, 1950 . 
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TABLE XXI 
TYPE OF EMPLOYMENI' BY GEOORAPifiCAL AREAS, SELECTED YEARS 
Mountain Counties 
Type of Employment 1940 19� 
Agricultural and ex-
tractive 4, 753 4,462 
Construction 572 1, 578 
MBJ'I1lfacturing 4,988 6,668 
Transportation 928 1,401 
Cammmcation and 
utilities U6 231 
Wholesale trade 73 222 
Retail trade 1,194 2,389 
Finance ll2 200 
Service trade 154 273 
Government 242 390 
Amusement and 
recreation 51 119 
Professional services 817 380 
Educational services 886 
Personal services 843 708 
Industry not reported 181 1,492 
Vall� Counties 
19 0 19� 
6,819 5,467 
1,640 4,126 
12,407 17,570 
1,571 2,185 
542 944 
629 1,645 
4, 721 8,076 
572 976 
529 966 
659 1,317 
251 629 
2,66o 2,ll7 
1,943 
3, 3.36 3,085 
901 834 
Source: u. s .  Census of Population, 1940 and 1950 . 
to thirty-nine . The big problem. is the factor that one area educates 
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its youth to see it leave for more benefits elsewhere, at the same time 
taking aa:y the future wherewithal of social and cultural improvement . 
The median grade ( 7.3) of education canpleted is almost the same through­
out the study area except for Washington County which had a median grade 
level of 8 .2 (Table XXIV) . The location of East Tennessee State College 
there is the probable cause of this difference . Each of the countie s 
has a fairly even expenditure per school child, although the two valley 
counties spend more than the mountain counties (Table XXV ) .  This points 
to the downward plzy'siographic pull and helps place this factor as a con­
stant in the cultural growth of this area, and suggests that the undeveloped 
mountainous terrain does not yield the same economic returns as do the 
valley counties and thus directly affects the cultural advantages of the 
population residing there . 
V .  SUMMARY 
The three mountain countie s consisting of 839 square miles are 
similar in many cultural and geographic characteristics to the two valley 
counties consisting of 655 square miles . As cited throughout, the people 
have tended to nucleate in the more level areas . Thus it follows that 
the percentage of mountainous land limits the available space in which 
people live ; therefore, even though the mountain countie s show only eighty­
two people to the square mile , it can be assumed that the density of popu­
lation per available arable square mile is equal to the 202 people per 
square mile in the valley counties. This equality in arable land is 
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TABLE XXII 
TGrAL FARM CAPITAL PER FARM WCJU<ER, SELECTED YEARS 1860-1950 
Year Carter Johnson Unicoi Washington Sullivan 
186o $ 822.00 $ 769 .10 $ $ 447 . 20 $ 960.40 
1870 643.80 720.00 1,025.30 974. 70 
1880 752 • .30 680.70 741.40 1,013.6o 900 .40 
1890 710 .40 760. 70 486.10 996.6o 907.00 
1900 6o3.60 · 845.00 46o .8o 857 .60 840.70 
1920 1,927 .60 3,090.30 1,114.80 2 ,542 .6o ),.305.80 
1950 1o,6o5.8o 7,078 .6o 7,413.6o 10, 743.70 ll,9o6.8o 
Source : Decennial Censuses of Agriculture, 18601 18 701 1880, 
1890, 1900, 1920, and 1950 . 
TABLE XXIII 
LAND AREA IN SQUARE MI�, ACRES IN FARMS , AND AVERAGE SIZE OF FARMS, 1950 
Area in Population Thousands .Average Size 
Square Per Square Acres· in of Farm 
County Miles Mile Farms (Acres) 
Carter 355 120 86 35 
Johnson 299 41 109 6o 
Unicoi 185 86 39 41 
Total for moun-
tain counties 839 234 
Washington 327 18.3 161 49 
Sullivan 428 222 171 45 
Total for 
valley counties 855 332 
Source : Decennial Census of Agriculture, 1950 . 
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TABLE XXIV 
YEARS OF SCHOOL COMPLETED, PERSONS 25 YEARS OLD AND � 1950 
School Years Carter Johnson Unicoi Washington Sullivan 
Elementary 
1-4 1,550 935 440 1,465 1,690 
5-6 1,315 800 455 1,325 1,640 
7 665 390 200 735 755 
8 1,490 955 420 1, 795 1,515 
High School 
1-3 745 380 205 1,070 945 
4 430 195 155 935 880 
College 
1-3 155 135 25 315 450 
4 or over 55 6o 15 175 165 
Median 7.3 7.3 7.1 8 .2 7 .7  
Source: U .  s .  Census of Population, 1950. 
TABLE XXV 
Sl' ATE AND LOCAL SCHOOL TAXES OR EXPENDITURES PER SCHOOL CHILD , 
SELECTED YEARS 
Year Carter Johnson Unicoi Washington Sullivan 
1850 • .so $ .41 $ - $ 2 .54 $ . 72 
1880 .94 1.28 .8.3 1.  77 .77 
1890 1.01 .87 .57 2 .44 1.28 
1900 .89 1.39 .74 2 .26 2.32 
1920 12 • .38 8 .41 15.o8 16 .45 16.32 
1950 79.o8 77 .92 78 .22 85.15 89 .58 
Source: u. s .  Census of 1850, 1880, 18901 and 1950. 
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further shown in the thousands of acres in farms and in the average size 
of the farm of each county (Table XXIII) .  
Basically, the population of this five county area is made up of 
two major ethnic groups . These have intermarried over a period of years 
until it is almost impossible to distinguish separate characteristics 
other than by family name s brought in by the early settlers . Ma.ey" of 
the early more s and traits of social life and busine ss dealings can be 
distinguished. Self-styled independence, yet a conservative plodding 
ahead for a better way of living exists, all of which forecasts no 
radical changes but definitely foretells an overall future of progress.  
CHAPI'Ea VI 
MANUFACTURAL DEVELOPMENI' TO 1947 
Manufactural industries have had a modest but steady growth in 
Upper East Tennessee . Developnent began with the establishment of 
those industries concerned primarily with the exploitation of the 
natural resources found in the immediate environs of the area. Related 
industries were attracted and have expanded in size and importance until 
they are outstanding not only to the people in the area itself but nation­
wide . 
I.  EARLY AREAL MANUFACTURING 
Basical.ly each of the early industries was geared to the plJ3"sical 
enviromnent in that minerals, forests, and agriculture provided raw 
materials for the first manufactures .  The early industries were based on 
the needs of the people; grist mills, sawmills, tanneries1 and small iron 
furnaces developed. The growing rural population and the urban nuclei 
beginning to form at centers along the main transportation routes between 
1775 and 186o provided local markets for clothing, flour, meal, and 
household products as well as for certain types of building materials and 
farm equipment . The grist mills were located near sources of water power, 
roads, and centers of agricultural production. Textile production during 
this time was done largely on a household basis and was dependent on home 
grown nax. During the latter part of this period cotton mills made their 
entry into the area but depended on cot ton imported fran Knoxville even 
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though small amounts were grown locally. Both linen and flax seed oil 
were produced from the flax grown in the area; the oil mills were 
located near Kingsport at the head of flatboat shipping on the Holston 
River. Small tanneries were usually operated in conjunction with 
seasonal farm production and one or more were located in. the area at 
di fferent places fr0111 time to time . The most important type of indus­
trial production during this period and for many years was the manu-
facturing of iron and iron products . The develo}Dent of agrarian settle-
ment led to a demand for plows , nails, hinges, horse shoes ,  wagons , and 
household appliances such as stove s, kettles,  and pots.  Because of the 
absence of transportation other than pack animals, this demand was met 
by processing locally found hematite, l�onite, and magnetic orea1· 
fluxed by the abundant limestone and smelted by charcoal .tram the local 
forest . 
The first record of iron production was that of the King' s Iron 
Works located near Blountville in Sullivan County about 1784. 2  Soon small 
furnaces, bloamerie s, or forges sprang up near each deposit of iron ore . 
The reason for the number of iron manufacturing establishments se ems to 
go back to a lack of transportation means sufficient to handle hea'VY and 
bulky goods , and a steady stream of settlers moving in which created a 
1James M. Safford, Geology of Tennessee (Nashville : s .  c .  Mercer, 
Printer for the State, 1869), pp .  449-50. 
2oliver Taylor, Historic Sullivan (Bristol : The King Printing 
CompanJ, 1909 ) ,  P• 153 . 
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demand for more and more metal goods. This increase in production of 
iron was directly responsible for the clearing of large amounts of 
forest land. Several records exist which show the requests made by the 
iron mongers to the state government asking for forest lands so that they 
might have wood for making charcoal to smelt the iron ore . Oft times the 
furnace or bloamer,y was located at the site of the ore deposit; in maqy 
cases the finished products were made at the same location. 
Eight establishments for the manufacturing of iron other than 
naileries were listed in the United States Census of 1810 for the Upper 
East Tennessee area. This same census accounted for ten other categories 
of manufacturing including such things as textiles, leather goods, paper, 
gunpowder, maple sugar, and flax seed oil. 3 
According to the Fourth Census (1820) the Carter-Johnson County 
production of iron was less than five hundred tons . Two decades later 
Carter County alone produced three hundred tons from one furnace and 
nineteen forges .  Onl1 ' three furnaces and twelve forges were at this 
tiDe in Washington and Sullivan counties . 4 
Many small industries were in operation in the early 1800' s in 
Upper East Tenne ssee. Kingsport, which since pioneer days had been the 
head of flatboat shipping on the Holston River, was also a sn.all indus-
trial village . 
lrench Cox, A Statement of the Arts and Manufactures of the United 
State s for the Year-1810 (Philadeipiiia:-A.T. Cornman, Jr. ,1B'i4)', pp. 
137-138:-
- -
4united States Bureau of the Census, Canpendium of � Enumeration 
of the Inhabitants and Statistics of the United States 1Washington: Blair 
aiici1ITver, 1841), p:2.34. - -
In 18o6 Kingsport had as many as four powder mills in opera­
tion for powder was then as necessary in the family as salt . A 
charcoal iron furnace and iron works were built and the tilt­
hammer pounded awa:y along the river . The oil mills tumed out 
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at least pure linseed oil. Tanneries made leather to replace 
rawhide moccasins . The grist mill and the saw nd.l1 were worked 
together . Followi.Ag these, Dr. Frederick A. Ross, a pioneer 
Presbyterian minister, who inherited a large area in this sec­
tion, erected a cotton mill at the west end of Long Island, haul­
ing his raw cotton fran Knoxville . The most prosperous industry 
in Sullivan and East Temessee was the manufacture of iron. There 
were twenty-nine furnaces scattered throughout this section. The 
tilt-hammer iron works , operated by water power at the shoals in 
Kingsport, thrived for a number of years . 
In 1834, Easton Morris, a Nashville banker, and publisher of 
the •East Tenne ssee Gazetteer, "  referred to Kingsport, a post 
town in Sullivan County, situated on the north side of the 
Holston River, at a place known by the name of Boat Yard, one 
mile above the junction with north fork1 which is the line between 
Sullivan and Hawkins. It contains about 50 families, 317 inhabi­
tants, two taverns 1 two stores, two physicians, one Methodist and 
one Presbyte{ian Church and there is a good bridge across the 
north fork. . 
The first record of a manufacturing plant in the vicinity of 
Johnson City was 1831 when a cotton mill with eighty-four spindles was 
located on Boone' s Creek. A few years later a tannery for making leather 
for shoes, harness and saddlery was begun (Figure 27) . According to a 
da:y book {a ledger) kept by Henry_ Swadley { owner of the tannery) this 
tannery was in operation in the year 1848 .6 The price of a deer skin 
at this time was one dollar and that of a calf skin two dollars. As for 
industry in Jolmson City, the entire section was a farming area until the 
coming of the railroads . Most of the manufacturing in the general area 
S,qlor1 � �� p. 155 . 
6aecords of the tannery operated by Henry Swadley are kept by John 
H. Thomas, Route #4, Johnson City, Tennessee . 
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was credited to Jonesboro which at that time was the foremost political 
center of the whole area. other small village industries did exist 
such as iron production at Blountville , a cot ton textile Ddll at Bluff 
City, and iron production at Carters, now called Watauga. 
II . EARLY INFLUENCE OF RAILROADS ON MANUF ACTURIOO 
The period between 1660 and World War I was one in which the 
effects of railroad transportation influenced the growth of manufactur­
ing. The coming of the railroads to Upper East Tenne ssee opened up both 
northern and southern markets to the extractive industries of the area 
and made available manufactured goods from other areas of the United 
States .  According to railroad freight statements in the late lBoo• s, 
the most important items of manufacturing shipped were bacon and lard, 
fiour, butter, lwnber, shingles, and iron products (Table VIII ) .  The 
railroads made the ore deposita of Cranberry more accessible and for a 
short period of time the manufacturing of iron and products of iron be­
came very important . However, this soon lagged behind the growing in­
dustries based on the use of forest reso..U:ces .  Many portable saw mills 
were scattered over the area feeding the hardwood lwnber mills of Bristol 
and Johnson City which produced flooring and millwork to be exported from 
the area by rail transportation. The prominence of Kingsport in manu­
facturing was started near the end o� this period (1902 ) with the build­
ing of the Clinchfield Railroad through that town. The villages of 
Carters and Bluff City gained importance because of the East Tenne ssee 
and Virginia Railroad crossing the North Fork of the Holston and the 
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Watauga rivers at these two places respectively. 
) The arrival of the railroads from the north and the south at 
Bristol, 'tennessee-Virginia gave to this twin city the role of a centre­
pot. To a great extent this was the collecting point for the commodities 
fran. the different extractive industries of the area. Bristol as an in­
dustrial city for other than small iron works and as a location for small 
lumbering outfits was unimportant until the 1900' s.  As it is a connect­
ing point for northern and southern railroads it has played an important 
part in attracting industry to the Upper East Tennessee area. 
Progressive growth in most categories of manufacture is noted in 
the United States Census of Manufactures for 186o .  Table XXVI shows the 
total number of employees, total number of e stablisllllents, the cost and 
value of raw materials, labor, and finished products for the counties of 
Upper East Tennessee . At that time the total l'lUlllber of manufacturing 
establisllaents was 195; they employed 569 males, which means that 1.4 
per cent of the population was employed in manufacturing. Also noted 
in Table XXVI is the annual cost of labor which shows an average annual 
wage of $227 .OS per worker . OVer half of the industries were listed as 
producing either nour and meal or saJfed lumber. One of the interesting 
items of manufacture at this time was the listing o! thirteen distilled 
liquor establishments employing fifteen males. According to number of 
establisll'llents, the manufacture of liquor was third in importance in 
Carter County in 1860. According to annual value of products primary 
metal production was first with an annual value of $386,6801 whereas 
the manufacture of nour and meal was second with an ammal production 
Figure 27. Site and renovated remains of the first tarmery in 
the vicinity of Johnson City. The weeds to the right of the building 
are in the old vats used for tanning hides and skins . The building is 
now used to house farm machinery . 
value of $3991090. Thus it is assumed that at this ear� date the 
presence of good agricultural land, abundant forests, and deposits of 
iron ore had triggered manufactural importance in Upper East Tenne ssee . 
Soon thereafter 1 the area was torn between the North and the South in 
the Civil War conflict. This, as well as the discovery of the Lake 
Superior iron ore deposits , brought about a decided change in the 
manufacture of iron in East Tennessee . The small furnaces and forges 
quickly disappeared from the area. 
The year 1890 saw the building of a furnace at Carnegie on the 
outskirts of Johnson City to process the ore fran Cranberry, North 
Carolina, and that from Embreeville . The location of the plant was the 
meeting point of the East Tenne ssee, Virginia, and Georgia Railroad, and 
the Clinchfield and the El'&WNC Railroads. The plant was built for the 
Bessemer process of steel production, but because of the competition of 
resources from the north and from the Birmingham area, the mill was 
closed in the late 19201 s .  This marked the end of  the romantic story 
of iron and steel production in Upper East Tamassee which so entl:msed 
early entrepreneurs. 
TABLE XXVI 
MANUFACTURAL STATISTICS BY COUNTIES OF UPPER EAST TENNESSEE IN 186o 
County 
Carter 
Johnson 
Sullivan 
Was.bington 
Total 
Capital Cost of Raw No . ot Anrm.al. 
No . of Invested Material.a Hands Cost of 
Plants (1,000) ($1, 000) (Male) Labor 
62 67 100 128 $ 2.5,868 
23 28 26 77 15,108 
19 So .52 .59 10, 740 
91 282 4.58 30.5 77,468 
19.5 427 637 .569 $129,184 
III . A "SLUMBER PERIODn IN MANUFACTURING 
Annual 
Value of 
Products 
$154,144 
47,440 
72, 77.5 
691, .521 
$96.5,880 
The period from the Civil War days until the early 19001 s saw 
little manufactural progress other than that geared to the exploitation 
of land and fore st.  Saw mills and grist mills were busy manufacturing 
products for export as well as serving the home area. One of the few 
marmfactural industries appearing on the scene toward the close of the 
nineteenth century (1898) was the Harris Manufacturing COJIIP8llY7 (Figure 
?Industrial and Agricultural Commission, Directory of Tennessee 
28) . Thereafter, for a few years, the area was lulled to sleep until 
the Sell Lumber Comp&ey' ( Figure 29) and the Miller Brothers Manufacturing 
plants were established in 1904. This brought to three the number of 
hardwood fiooring plants developed in the area close to the turn of the 
century . This new development seemed to place the Johnson City section 
ahead in an effort to recoup its ear]J praninence . The Watauga T anneey­
Extract Comp&ey' gained in importance and then waned while the northern 
influence of textile canpanies began to creep in. Jolmson City Mills 
and the Tennessee Silk Mills arrived around the year 1915. The Coca· 
Cola Bottling Comp&ey' was organized in 19o6 and soon extended its cover· 
age as far away as Kingsport, first as a distributor and then as a pro-
ducer. 
IV .  A NEW ERA IN MANUFACTURI:t«l 
Previous to and following World War I a new era of industrial 
develo:pnent occurred in the area. Manufacturing concerns fran the north 
and east, seeking areas of surplus labor, low wages ,  and adeq�te �rans· 
portation service, were attracted. This period was noted for the estab­
lishment of several food and textile industries throughout the area as 
well as for the launching of a few chemical industries .  Each of the 
larger urban centers attracted new industries from outside the area and 
continued to expand with . a few •ha:ne-grown• industries .  Johnson City 
Industries ( Nashville: Industrial and Agricultural COJIIIIlission, 1951) . 
Figure 28 . Lumber storage yard of the Harris Manufacturing 
Company with the flooring plant in the background . 
Figure 29 . Lumber yard of Sells Lumber Compa!V, showing 
section of flooring plant to the lert . 
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had acquired some hardwood flooring industries previous to this period 
but branched out into furniture , boxes, and crates in the forest pro­
ducts type of manufacturing . Two textile industries and five food in­
dustries were added between 1924 and 1937 (Table XXVII) . other than a 
dai� newspaper, the additional industries located in the Johnson City 
sector during this period were geared to the extractive type of industry, 
one being a foundry', another a mill grinding mica, while another produced 
brick and tile . These industrie s act� did not bring to the area a 
different type of industry. The only one that is completely alien to the 
area is the Southern Mica Company which grinds mica and is located on the 
site of the old Cranberry � in the Carnegie section of the city. 
Most of the other industries are related to the early iron works or hard­
wood lumber industrie s and to the cotton textile industries . During this 
period of time the tna.ny sort drink bottling companies arrived on the 
scene , and because of the small area necessary for this type of manu­
facturing they were not necessarily a stationary type of industry. If 
low rent areas became too high the battling company moved to a new loca­
tion. Even though progre ss was made in manufactural develoJIIlent, the 
area around Johnson City had few new industries extending through World 
War II into the present . It is therefore noticeable that the area was 
lulled back into one of its periodic "slumbers" until the late 195o1 s.  
V.  A RAILROAD BUIIDS A MANUFACTURI:tn TQJN 
Kingsport had been asleep for so long that when the Clinchfield 
Railroad opened up the town it depended almost entirely on the railroad 
TABLE XXVII 
INDUSTRIES ESTABLISHED IN THE VICINITY OF 
JOHNSON CITY BETWEEN 1924 AND 1937 
Date 
Name of Industry Founded Type of Production 
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Interstate Foundry 1924 Cast iron and structural 
steel 
0. G. Kelly and Co. 1925 Boxes am crates 
Harme.n Ice and Coal 1923 Ice 
Grocers Baking Co. 1927 Bread 
Pet Dairy Products 1929 Milk and ice cream 
General Shale Products 1928 Brick and tUe 
F.apire Chair Com.paey- 1934 Furniture 
Johnson City Spring and . 
Bedding CODlpacy 1934 Mattresses 
Gloria Weaving Co. 1935 Textiles 
Morton Brothers 1932 Meat packing 
Southern Mica 1935 Ground mica 
Red Band Milling Co . 1933 Flour and feeds 
Press Inc .  1934 Newspaper 
Stein-way Clothing �937 Work clothes 
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to sustain life . It can be truly stated that the railroad company 
actually breathed a breath of fresh life into the long dormant village. 
The Carolina, Clinchfield, and Ohio Railroad Company formed the Kings-
port Development Corporation to plan and build an industrial ei ty at 
this site to feed products to the company trains . 
Soon after the arrival of the railroad the first efforts of the 
Development Corporation appeared as a company partially owned by the 
railroad itself. Howard Long1 in Kingsport, � Romance of Industry, 
summarizes the conception and growth of manufacturing during the earlY 
19001 s as follows : 
The first Kingsport plant was that of the Pennsylvania-Dixie 
Cement Corporation ( formerlY the Clinchfield-Portland Cement Cor­
poration) ,  established long before the city itself was built. 
The second oldest is the plant of the General Shale Products 
Company ( formerly the Kingsport Brick Corporation) . An extract 
plant was established by the Kingsport Extract Company (now the 
Kingtan Extract Compa.ey) , to be followed later by a tannery. An 
ample power plant was built by Kingsport Utilities, Incorporated. 
In 1917 the Kingsport Hosiery Mills was established, and in the 
same year, the Kingsport Pulp Corporation (now the Mead Fil:e·r Com­
pany) erected a pulp plant, to be followed later by a paper divi­
sion. This plant is a branch of the internationally known G. H. 
Mead interests . 
George Eastman himself and his lieutenants caught the spirit 
of Kingsport and established there a branch plant of the Eastman 
Kodak Company, operating under a company incorporated as the 
Tennessee Eastman Corporation: this plant began production in 
1920. In 1922 a book plant was established by the Kingsport 
Press, fathered by J .  J .  Little and Company of New York, which 
incidentally is said to be the large st exclusive book printing 
and binding establishment in the world . 
In 1924 the .American Printing Company of Fall River, Massachu­
setts, began the construction of a textile plant at Kingsport, 
incorporated as the Borden Mills 1 the first unit of which is now 
employing more than 11 200 men and women. The Slip-Not Belting 
Corporation was also organized in 1924. 
The purity of the native silica and favorable conditions 
attracted the attention of the Corning Glass Works of Corning, 
New York, and the St . Gobain Company, of Paris, France, two of 
the largest manufactures in the world, who formed an alliance to 
locate in the East Tennessee city, the plant of the Blue Ridge 
Glass Corporation, which began production in May, 1926. 
The need of the Kingsport Press for book cloth attracted a 
sister plant producing this commodity, and in 1927 the plant of 
the Holliston Mills was established. 
It is a significant feature that all of the canunodities pro­
duced at Kingsport may be classed among ,e necessities of 
bum.a.ni ty 1 rather than among the luxuries .  
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Kingsport made tremendous strides in the planning of an industrial 
city and the location of industries .  T he  Penn-Dixie Cement Company 
( Figure 30) as well as the General Shale Brick plant located near a hill 
of shale along the Clinchfield Railroad. This location lay between the 
manufactural districts which had been planned by the Develo);lllent Corpora-
tion and the railroad. The ·site was also near the residential and busi-
ness districts planned for the city. The railroad location made the site 
valuable for the � limestone from Scott County 1 Virginia, where the 
quarry for the cement company was located (Figure 31) . All of this meant 
that much forethought had been given in securing the type s of plants and 
their location. These plants were selected in relation to both freight 
for the railroad and materials for building the permanent type of struc-
tures necessary for large industry and pennanent residences . 
Manufacturing in the Bristol section during the early 19001 s was 
8 
Howard Long, Kingsport, ! Ranance of Industry ( Kingsport : The 
Sevier Pre ss, 1928 ) ,  pp. 100-102 . 
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Figure 30 . A section of The Penn Dixie Cement Company' s plant 
showing railroad car unloading. 
Figure 31. Limestone quarry operated by the Penn Dixie Cement 
Company in Scott County, Virginia. 
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mostly extractive in nature . According to the Industrial Directory of 
Tennessee the following industries were started during this period: 
Bassett' s  Dairy Products ( 1936 ) ;  Bristol Foundry and Machine Company 
(1930) ; Cotrim Manufacturing Company (1920) ; Hecht' s  Bakery, Inc . (1905) ; 
the L. C .  King Manufacturing Company ( 1916) ; Kinkead and Sona Machine 
Works ( 1920) ; The S .  E .  Masengill Company (1698 ) ;  Mortons Cabinet Shop 
(1932) ;  Nichols Manufacturing Company ( 1919) ; The Oakly Compaey, Inc . 
( 1936 ) ;  and the Strong Robinette Bag Compaey, Inc . (1938 ) .  This listing 
holds one or two important exceptions to the extractive type of industry 
generally prevalent in the pioneer industries of the area. One of the se 
is the S. E. Massengill Company which makes phamaceuticals. It is unique 
in the area but of great importance to the local econany and important 
nationwide in its service . 
VI . ELIZABErHl'ON BECOMES A TEXTILE CENI'ER 
During the early 1900' s  Elizabethton, in cooperation with Johnson 
City, achieved manufactural importance in attracting two outstanding tex­
tile plants to the area. Elizabethton, the fonner site of the Watauga 
Settlement, was awakened from a long sleep with a joint announcement fran 
the Chambers of Commerce of Elizabethton and Johnson City that a new tex­
tile plant had been secured for that city. This plant, the American Bem­
berg Company, began operation in 1926, and two years later a sister plant , 
the Glanzstoff, began production. Both plants produced synthetic fibers 
which at that time were called artificial silk. The apparent reasons for 
plant location in this area were the factors of inexpensive labor and the 
conce ssions gained from the two urban and county governments nearby. 
These concessions consisted of such things as installed utilities ,  
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better highways to the plants from both Elizabethton and Johnson City, 
railroad spurs , tax exemption and water rights to the Watauga River with 
the city of Elizabethton helping to pay for a filtration plant . Another 
conce ssion by the city of Elizabethton was the promise to b�d a number 
of houses for employees . An indirect factor which carried much weight in 
the location of the plants was the relative location to the two major 
chemicals needed in the new processes of producing synthetic fibers . 
These chemicals were derivatives of copper from Ducktown, Tennessee, and 
a salt derivative from Saltville, Virginia . 
These two textile plants with a few other industries such as small 
lumber and woodwo;ld.ng plants and the manufacture of string and twine by 
the Tennessee Line ani Twine Company which started during this period 
were the extent of industrial progress in the early 19001 s .  
According to the United States Census of 1919, Carter County had 
twenty-nine manufactural establishments with 889 employees (Table XXVIII ) ;  
by 1939 (Table XXIX) it had lost seventeen establishments but had gained 
four times in employment status even though this was a period of depres­
sion which had affected the two major textile plant s .  Rayon production 
was considered a luxury and not a necessity, therefore consumption was 
off and this was the indirect cause leading to the eventual laying off 
of employees .  This resulted in an adverse economic trend for an area 
which had been riding the crest of an industrial boan. 
The trend of Sullivan County• s areal prominence in industrializa­
tion is very noticeable in that the Census of 1919 placed employment in 
124 
TABLE XXVIII 
MANUFACTURING DATA FOR UPPER EASl' TENNES� BY COUNI'IES, 1919 
Number Wge Earners Cost of 
of Average Material Value Added 
County Estab . Nwnber Wages (Dollars) (Dollars) 
Carter 29 889 525, 131 1,351,940 1,056,094 
Johnson ].6 41 .36,320 156,248 88,068 
Sullivan 64 1, 765 1,497,264 5,005, 518 3,989,373 
Unicoi 10 675 489,631 904, 002 719,961 
Washington 71 1,280 883,.569 6,912, 700 3,lo8,o.36 
Total 190 4,6So 3,432, 521 14,330,408 8, 961, 562 
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TABLE InX 
MANUFACTURING DATA FOR UPPER EAST TENNESSEE BY COUNTIES AND CITIES, 1939 
Number Wage Earners Cost of 
City or of Average Material Value Added 
County Estab. Number Wages (Dollars ) (Dollars) 
Carter 12 4,0.36 4,381,925 5,56o,932 13,681, 019 
Johnson 3 123 * * * 
Sullivan 56 B,36o 8,640,029 24,864, 703 25,653, 737 
Unicoi 9 531 478,967 531,125 965, 702 
Washington 50 2,412 1,653,455 5,135, 125 3, 737,012 
Total for 
counties 130 15,468 15,154, 376 .36,092,485 44,237, 470 
Bristol 22 1,780 1, 232, 598 4,96o,575 2,752,968 
Johnson City .36 1,689 1,104,869 3,363, 237 2,953,660 
Kingsport 24 3,368 * * * 
Total for 
cities 82 6,837 
*nata withheld to protect individual companies . 
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Sullivan County ahead of that in Washington County even though it still 
lagged behind in total DJJDlber of industries . This same change is seen 
in the value added to goods and in the wage s .  The 19 39 Census shows 
the manufactural stride made by Kingsport in canparison to 1919 . It 
appears that small competitive, unstable industries passed awa:y but 
overall employment increased four-fold. The Census in 19 39 for the 
first time gave the number of industries for each of the major cities. 
Ten industrie s in Sullivan County were located outside of the urban 
centers, whereas in Washington County thirteen were outside the urban 
centers . 
The five county area had twelve different categories of manufactur­
ing in 1939 . These categories and the number of e stablishments in each 
are shown in Table XXX . 
The manufacturing of food and kindred products was the foremost 
type according to rrumber of establisl:unents with the lwnber oriented 
industries falling into second place . The new industries beginning 
production in the area during this period reached a place of importance 
in number s as well as being the most outstanding in number of employees, 
wages, and value added . This quick and continued growth just previous 
to and during the depression years gained momentum as the dark days of 
World War II loomed ahead . 
VII . MANUFACTURING DURING WORLD WAR II 
The wartime restrictions on production, use of materials, and the 
migration of labor retarded manufactural progress until the end of 
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T .ABLE XXX 
CATEGORIES AND NUMBER OF INDU8rRIAL PLANl'S FOR UPPER EAST TENNESSEE, 
SELECTED YEARS 
Categories of Manufacture 1939 1947 1954 
Food and kindred products 26 42 46 
Textile mill products 9 11 11 
Apparel and related products 7 4 8 
Lumber and wood products 18 46 63 
Furniture and fixtures 10 8 11 
Pulp, paper, and products 3 3 4 
Printing and publishing 12 19 19 
Chemicals and products 8 8 11 
Rubber products 0 1 0 
Leather and leather goods 2 2 1 
Stone 1 clay, and glass products 9 16 20 
Primar,y metal industries 0 3 6 
Fabricated metal products 1 7 9 
Machinery ( except electrical) 2 7 9 
Electrical machinery 0 0 2 
Transportation equipment 0 0 1 
Instruments and related products 0 0 1 
Miscellaneous manufacturing 0 5 4 
hostilitie s except in the Kingsport area. At Kingsport the United 
States government built an ordnance plant . Most of this plant was 
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built down-river from the city of Kingsport in Hawkins County, but one 
area of the plant was located adj acent to the Tennessee Eastman Ccnpan;y, 
with complete operation of the plant under � supervision in coopera­
tion with the Eastman Company . This plant produced the most powerful 
explosive next to the atomic banb during the wartime hostilities .  Be­
cause of the size of the plant and its importance to the national wel­
fare, most of the surplus labor not already engaged in wartime production 
in the other plants of the area was funneled into the Kingsport section. 
This resulted in a mass exit of farm laborers from the mountain counties 
( Figure 26) • Young people were weaned aw83 fran the low wage rural ways 
of life and trained in technical manufacturing processe s .  Many of the 
area' s factories quickly changed over to wartime production and in same 
cases expanded into new line s of production. It was therefore noted 
that many new types of manu.facturing occurred for a short period of time 
and then disappeared .  Wartime production brought many new ideas con­
cerning manufactural methods as well as people into the area, which set 
the stage for an expanding manufactural area to feed a hungry after-the­
war market . 
The 1947 Census of the United States, as it is given in Table 
XXXI, shows that empla,y.ment had almost doubled since 1939, while only 
fifty-two industria s had been added in the area . Kingsport industries 
at this date had 9,254 employees canpared to 3,608 for both Johnson City 
and Bristol . The value added by manufacture for Sullivan County had 
Counties 
Carter 
Jolmson 
Sullivan 
Unicoi 
Washington 
Total 
Bristol 
Johnson City 
Kingsport 
TABLE XXXI 
MANUFACTURES OF UPPER EAST TENNESSEE BY COUNTIES AND CITIES 
OVER 101000 POPULATION, 1947 
Production 
All Flllplyzees Workers 
194o Nwnber of P�ll Pqroll 
Population Establishments Nwnber ($1,000) Nwnber ($1,000) 
. 35,121 22 6,020 * 4, 962 * 
12,998 9 49 41 49 41 
69,085 13 17,981 45,814 15,179 .34, 761 
14,128 14 1,378 2, 764 1,326 2,546 
51,631 64 3,193 6,070 2,860 4,8ll 
182,969 182 28,621 24, 376 
14,004 23 2,087 * 1, U7 * 
25,332 46 1, 521 * 1,187 * 
14,404 24 9,254 24,625 8,010 19, 704 
*nata vi thheld by Census Bureau . 
Dollar Vallle 
Added by 
Manufacture 
* 
67 
96,069 
3, 940 
12,085 
* 
* 
49,982 
� \C 
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risen to $96,089,0001 which was more than three times the value added by 
manufacture in that county just eight. years previous, and more than twice 
the value added in the whole five county area in 19 39 . Both Unicoi and 
Washington counties had increased their value added by manufacture three-
fold during this eight year period, but both together amounted to onlY 
$16,025,000 . 
The number of manufactural plants in each of the five counties 
am their size according to employment groups for the year 1947 is shown 
10 in Table :XXXII . The predominance of small industries is noted in that 
there were 114 establishments employing less than twenty persons, and 
only thirty-six employing aver one hundred .  
TABLE XXXII 
MANUFACTURAL ESTABLISHMENrS BY NUMBER OF EMPlOYEES, 1947 
:tfmlber of Emp1gtees 
County 1-19 20-99 
Carter l4 5 
Jol:mson 9 0 
Sullivan 38 l2 
Unicoi 10 2 
Washington 43 l3 
Total 114 32 
10census of Manufacturing, 2.£! cit . ,  1947 . 
Over 100 
3 
0 
23 
2 
8 
.36 
Total 
22 
9 
73 
l4 
64 
18 2 
CHAPI'ER VII 
GEOORAPHIC ASP�TS OF MANUFACTURING FROM 1948 TO THE PRESENI' 
The influence of geographic factors on the manufactural indus­
tries of Upper East 'tennessee is exemplified in the present decade of 
progress and developnent . Population growth, changing economies, 
pbysical environment, tr�portation facilities ,  and political policies 
have operated to promote and further develop this area • s industrial 
prominence . Continued use of local natural resources supplanted by an 
ever increasing raw material importation has provided greater industrial 
diversification and a favorable balance of incoming and out-going goods . 
This use of local and imported raw materials has established a more stable 
economic enviromnent which is attractive to both local and foreign manu­
factural expansion programs . Industrial expansion has brought about a 
more intensive use of land for manufactural and residential purposes. 
The many problems inherent in this intensification of land use are often 
geographic in nature because of the physiographic and cultural elements 
involved in specific sites and their relative locations within the area .  
The relative location of the area in regard to markets, labor, raw 
materials, power resources, recreational facilitie s, and natural 
aesthetic values has taken on new meaning with the change in time . 
Nearness to the coal fields of southwest Virginia and southeast Ken-
tucq enhances the possibility of access to continued resources for 
chemical industries as well as expanding carbo-electric power develop­
ment . The recreational and aesthetic resources of the TVA reservoirs 
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and the nearby mountains continu.ally give escape facilities to persons 
having available time . The pivotal position between the north-north­
eastern and the mushrooming south-southeastern market areas make s it 
strategic in service to both. Generally manufactural developnent has 
occurred in the valley areas, becaning most prominent at certain advan­
tageous locations . Thus the focal points of industrialization based on 
accessibility of transportation, water resources, and available labor 
continue to be the larger urban centers . 
The scarcity of space and other regulatory factors in same in­
stances influences the location of industrial development in the rural 
areas . The exact site location of industrie s in Upper East Temessee 
is usually dependent upon geographic conditions in relation to the de­
mands of the specific industry. The extractive industries such as those 
engaged in the manufacture of crushed stone and the sawing of rough lum­
ber, are usually carried on near the source of raw materials (Figures 32 
and 33) . Therefore, this type of production is located in the rural areas 
near well developed transportation route s . In both instances the machinery 
used in manufacture is on a mobile basis moving from place to place as is 
necessitated by sources of raw material and the demand for a particular 
type of material . This migratory characteristic make s the mapping of 
site location of these type s of industry usele ss . There are sane 
instances ( such as the Watauga Lime stone Comparzy- and the Vestal Ll.mlber 
Company of Erwin) in Upper East Tenne ssee in which pemanent or semi­
permanent operations in rock crushing and lumbering are carried on . 
Figure 32 . Rock quarry adjacent to the Nolichucky River and 
state highw� 81. 
Figure 33. Portable sawmill located on the outskirts of the 
community of Unicoi in Unicoi County. 
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The manufactural industries can be broken down into seven broad 
categories according to types of products produced . These categories 
are : {1) textiles ,  { 2) chemicals, ( 3) fore st products, (4) food and 
SUDd.ries, ( 5) metallic and non-metallic minerals, (6) electrical, and 
I 
( 7) miscellaneous . The textile 1 chemical, and electrical industries are 
rela.tive]J' new in the area, having started since World War I .  They are 
located in the four larger urban centers of the area. According to a 
recent survey the textile industries were the most highly unionized in 
Upper East Tennessee and they also employed the greatest percentage of 
females. The chemical industries are located in only three of the coun­
ties, with Sullivan County being dominant in both number of employees 
and value added in this type of production ( Figure 34) . Unicoi County 
has one chemical industry which located there during 19.58 . Washington 
County has three small chemical industrie s, two of which are fertilizer 
plants . The fertilizer plants mix and distribute in bag form bulk fer-
tilizer shipped to them by railroad transportation. The three large 
chemical plants in Sullivan County employ more people than all of the 
other chemical and textile plants of the entire area. Plants producing 
electrical products are scarce in Upper East Tennessee . Four such plants 
are located there, two of which make electrical heating equipment and two 
producing precision equipment for military use . These plants started 
production following World War II (Figure 34) . 
The metallic and non-metallic industries have a long history in the 
area (Figure 35) . The se industries consist of plants dealing with metal 
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goods such as foundries and machine works and the mineral building 
materials. No direct connection exists between the iron foundries of 
the present and the early iron works in the area except the . "know how• 
of metal working handed dawn from one generation to another. The non­
metallic industries are concerned with the crushing of stone, grinding 
arrl washing of sand, making of concrete blocks, manufacture of cement, 
and the production of brick and tile . Each of the five counties has one 
or more of these industries. The valley sections contain all of the 
mineral industries geared tOW"ard the production of materials for local 
building and maintenance of different types of equiJXnEmt . Foundries in 
Bristol, Johnson City, and Kingsport did contract work for structural 
steel and machinery from outside the local area during the last war, and 
have thus extended their service area in this manner . 
The Upper East Tenne ssee area has long been noted for forest pro­
ducts and especially its hardwood products . To a great extent the hard­
wood lUmber industry is located in Washington and Sullivan counties 
(Figure 37) .  Each of the counties is noted for lumber production, but 
Carter, Sullivan, and Washington are noted for both lwnber and furniture, 
with Carter and Sullivan having paper and paper products industries.  The 
paper products produced are cardboard containers and paper bags . 
One of the most important industries to the area is its food and 
sundry products industries . The area, having once been basically agri­
cultural, has gained some importance in food production. Washington 
County, being easily accessible to both railroads and highways, is the 
most important in food production and distribution according to number 
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of establishments (Figure 36) . The mountain counties, with the exception 
of one bakery in Carter County, are void of major food manufacturing 
plants . It is therefore noted that agricultural products from these 
counties are transported to either Sullivan or Washington County for 
processing purposes .  This is especially true of the dairy products in­
dustries which have pick-up milk trucks reaching all parts of the area 
bringing in raw milk for the manufacture of cheese and other dairy pro­
ducts .  The soft drink bottling companie s are centered mostly in Washing­
ton County, and this again is due to its location with re spect to trans­
portation routes.  
There are maey small and a few relatively large plants scattered 
over the area which are hard to classify into the foregoing categories.  
These plants have been listed as miscellaneous for this rea5on. Under 
this classification are such industries as nour and feed mills, print­
ing press companies, freezing plants, ice and coal canpanies, a glove 
canpaey, and plastics producers . Each of the five counties has one or 
more of these industries important to the local ecol'l.Ol1zy' ( Figure 36 ) • 
All of these industries are in valley locations and have access to either 
rail or highway transportation facilities .  
The importance of manufacturing in the Upper East Tennessee area 
has been evaluated on the basis of employment. Manufactural employment 
based on 1954 census figures shows that the study area had 223 manufac­
tural establishments employing 25,65<> people . This amounted to 11.3 
per cent of its total population receiving a payroll of $104,614,000 
(Table lXXIII) . This table shows the study area had only' 5.5 per cent 
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of the total IIW1lber of manufacturing establishments of the state . It 
also shows that this group of employees received 12 .3 per cent of the 
total payroll for manufacturing in the state . This high percentage of 
manufactural employment and percentage of the state • s total manufactural 
p811'011 is significant when related to the number of square mile s in the 
state and in the study area . Even though the study area has almost 50 
per cent of its area in hilly or mountain terrain it occupies only 3. 7 
per cent of the state • s total area. This area has 6.8 per cent of the 
state • s total population . By using the 1950 Census of Population and 
the total number of employees in manufacturing for the year 1954, it is 
seen that 11.36 per cent of the area' s population was employed in manu­
facturing. 
The importance of the urban centers in manufacturing according 
to number of employees is shown in Table XXIV . Kingsport has more than 
twice as many employees in manufacturing as all of the other cities and 
towns of the area together . 
The number of manufacturing plants in the area as listed in the 
19.58 Directory of Industries was 128 . The ntunber for the urban areas 
having a population over 101 000 was 105 in comparison with the 1954 cen­
sus enumeration of 119 for the same cities . This indicates that during 
this short span of time fourteen industrie s ceased operation. The only 
city in the area that gained in number of establishments was Elizabeth­
ton, and the only one which lost a large industry during this period was 
Erwin, but because of its small population it was not covered by the 
census data. The termination of the Blue Ridge potteries did affect the 
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TABLE XXXIII 
MANUFACTURING DATA BY STATE, SELEmED COUNI'IES, AND CITIES, 1954 
All Employees 
Production 
Dollar Value jorkers 
1950 Nwnber of Payroll Pqroll Added by 
Population Establishments Number ($1,000) Number ($1,000) Manufacture 
Counties: 
Carter 42,432 .38 4,o6o 14,123 3,204 9.311 24,467 
Jolmson 12,278 14 52 52 45 So ·  85 
Sullivan 95,o63 82 18,039 79,171 13,909 54,666 14S,474 
Unicoi 15,886 17 100 2,228 1,042 1,952 2, 707 
Washington 59,911 72 3,399 9,040 2, 790 7,o66 15,595 
Tota1 225,630 223 25,650 104,614 21,172 73,045 170,026 
State of Tennessee 291, 718 4,058 260, 599 85<>,175 214,027 612,461 1,678, 786 
Cities of: 
Bristol 16, 771 31 2,832 * 2,342 * * 
Elizabethton 10, 754 18 3,808 13, 729 2,979 8 ,983 23, 871 
Jolmson City 27,864 44 2, 713 7,197 2,359 5, 589 12, 770 
Kingsport 19,571 26 * * * * * 
*withheld by Bureau of the Census . 
� 
TABLE XXXIV 
NUM.miCAL PlmCENTAGE LISTING OF MANUFACTURING CENI'm8 
ACCCIIDING TO NUMB:m OF EMPLOYEES 
Place Percentage 
Kingsport • • • • • • • • • • • • • • • • • • 54.2 
Elizabethton • • • • • • • • • • • • • 20.6 
Johnson City • • • • • • • • • • • • • • 1.3.5 
Bristol • • • • • • • • 9.4 
Erwin . • • • • • • • 1.3 
Mountain City • • • • • • • • • • • • • • . • • .6 
Jonesboro . • • • • • • • • • .1 
Shouns • • • • • • • • • .1 
Watauga • • • • • • • • • • • • • • • .1 
Piney Flats . • • • • • • • • • • • • • • • • .1 
manufactural structure of Erwin for a short time, but Erwin bas since 
gained in both manufactural diversity and in emplo,yment. Since this was 
the only factor.r termination of sizeable employment it is assumed that 
all of the others were small plants ceasing operations due to business 
failure resulting from competition, lack of up-to-date know-how, or lack 
of modern processing facilities. They probably entered and left the 
business scene easily and without much impact on the area • s industrial 
structure. The general trend of the area appears to be in the direction 
of fever manufacturing establishments but with an increased percentage 
of the total population being employed in this field. It seems that the 
wood product type of industry is the only category of the early extrac­
tive type of industrie s that is increasing in number of establishments 
in the area. A definite increase is noticeable in the lumber, wood, and 
pulp-paper products industries . Part of this increase is due to new pro­
ce sses which can utilize the hardwoods in pulp-paper making, while other 
increases have been brought about by local demands for the products of 
the local forests . 
The importance of raw materials has increased with time and with 
increased employment . Twenty-two of the industries surV"eyed ( reported 
by questionnaire) list over 90 per cent of their raw materials as being 
imported from outside the local area. All of the industries list part 
of their raw materials as being imported (Table xnv) . The diversity 
of industry and the kinds of raw materials used as well as the products 
produced are outstanding in the area. This gives the area some stability 
which did not exist previous to the arrival of the textile, chemical, and 
TABLE XXXV 
TYPES OF RAW MATERIAL BEIHJ IMPORI'ED AS REPORTED IN QUESTIONNAIRE 
Type of Material 
SaJ1ci • • • • • • • • • • • • • • • • • • • 
Feld.spar • • • • • • • • • • • • • • • 
MiCIL • • • • • • • • • • • • • • • • • • • 
Socia. ash • • • • • • • • • • • • • • • • • 
Pig iron • . • . . . . . • • • . • . . . • 
Coke • • • • • • • • • • • • • • • • • 
Magnesium metal • • • • • • • • • • • • • 
Calcium metal • • • • • • • • • • • 
Uranium and thorium salts • • • • • • • • 
Caustic potash • • • • • • • • • • • • • • 
CalciUll carbide • • • • • • • • • • • • • 
Limestone (lime) • • • • • • • • • • • • • 
Pine lumber • • • • • • • • 
Fir lumber • •  • • . . . . . 
Ltlmber • • • • • • • • • • • • • • • • • • 
Adhesives • • • • • • • • • • • • • • • • 
P81J&r • • • • • • • • • • • • • • • • 
Paper cartons • • • • • • • • • • • 
Wax • • • • • • • • • • • • • • • • 
Fl011r • • • • • • • • • • • • • • • • • • 
'Wlllaat • • • • • • • • • • • • • • • • • • 
Corn. • • • • • • • • • • • • • • • • • 
Synthetic fibers • • • • • • • • • • • • • 
Cotton. • . • . . • . • • • • • • • • • . • 
Cotton cloth • • • • • • • • • • • • • • • 
Source 
Spruce Pine, North Carolina 
Spruce Pine, North Carolina 
Spruce Pine 1 North CaroliD& 
Saltville, Virginia 
Birmingham, Alabama 
Birmingham, Alabama 
Source not given 
Source not given 
Oak Ridge, Tennessee 
Source not given 
Source not given 
Knoxville, Tennessee 
Source not given 
Source not given 
North Carolina 
Source not given 
Source not given 
Source not given 
Source not given 
Source not given 
Source ·not given 
Source not given 
Source not given 
Source not given 
Georgia and South Carolina 
electrical industries.  
The distribution of manufactural establishments by size in Upper 
East Tennessee is shown in Figure 39 . The map represents a compilation 
of data from the Directory 2£ Tennessee Industries, questionnaire re­
tums, and observations in field work, and was representative of con­
ditions as found during 1958 and 1959 . It brings to focus the areal 
agglOilerations of establishments in and around the larger urban centers 
and shows the relative locations of isolated establishments. The cluster 
of small industries around Johnson City is as obvious as is the number of 
large industries around Kingsport. The large industrie s of both Kings­
port and Elizabethton are near rivers which provide a ready source of 
industrial water, whereas the cluster of small industries around Johnson 
City depends on the supply of water fran public utility source s. Both 
are located along highway and railroad facilities .  Two other factors 
exist which are also of great importance to manufactural growth and 
expansion in Kingsport and Elizabethton; they are the attitude of the 
people and the planned industrial sites for planned industries. The 
Johnson City agglomeration is divided into segments showing no pre­
conceived planning 9f plant sites other than nearne ss  to the railroads . 
It is therefore obvious that two heterogeneous factors exist in the loca­
tion of industrial establishments between the urban centers of Upper East 
Tennessee . These are the relative nearness to a large source of indus­
trial water and a healtb7 political atmosphere which encourages the 
planning of industrial site s and parks . .A favorable relationship 
between industry and local goverDRental administrators is necess&ry' for 
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either of the factors to achieve importance . 
Manufactural industries have tended to locate with reference to 
transportation accessibility and to sections of dense population, which 
means that the area' s manufacturing plants are found in the most suit­
able peysical locations within the environs of the urban centers. 
The area does have a few almost completely isolated industries of 
community importance . In Washington County at Gray Station along the 
Clinchfield Railroad is a fertilizer plant in which fertilizers are 
mixed and bagged for local distribution (Figure 40) . Also located at 
Gray Station are a group of wells and a water purification and pumping 
plant distributing water frcn this point to Johnson City. Located in 
the southwest part of Washington County on highwlcy' 107 is the Dunbar 
Pepper Plant which processes local.ly produced pepper (Figure 41) .  Near 
this plant but at the base of the &nbreeville Mountain is the Bailey 
Lumber Compa!zy' which manufactures church pews and inside trim fran hard­
woods grown in the area. A similar type of operation but on a larger 
scale is the manufacture of church pews by the Wolfe Brothers Compan;y at 
Piney Flats in Sullivan County. This plant site is located along the 
Southern Railroad and the two types of buildings show that it has 
recently undergone rencivation (Figure 42) . North of Gray Station, and 
in the cODIIIIUllity of Fordtown in Sullivan County, is the site of the 
Greif Brothers Cooperage Corporation. This plant produces cylindrical 
containers from paper reinforced with metal (Figure 43) . Just to the 
northeast of Kingsport in the Bloomingdale cODDil11Di ty is the Bridwell 
Meat Packing Company. This is a flllall operation serving a local market. 
Figure 40. The Adair McCartey Fertilizer Plant located near 
Gray Station in Washington County, Tennessee . 
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Figure l,l. The Dunbar Pepper Plant in the southwestern part of 
w-ashington County near the Nolichucky River . 
Figure 42. Wolfe Brothers and Company, manufacturers of church 
furniture, Piney Flats, Tennessee . 
Figure 43. Greif Brothers Cooperage Plant adjacent to the 
Clinchfield Railroad, Fordt011n1 Tennessee . 
The Pqne Sausage COJII.Pan;y �t Sulplm.r Springs directly southwest of Grq 
Station is of i.Jiportance in meat packing as it serves a local market and 
has a subsidiary sales office in Morristown, Tennessee. 
There are numerous manufactural establishments employing less than 
five people scattered over the Upper East Tennessee area both in the 
rural and urban areas. These are of local significance, but because of 
the smallness of the operation and relative unimportance area-wise are 
unaccounted for in this stud;y. 
II. MANUFACTURII«l IN JOHNSON COUNTY 
The ll&jor industries of Johnson County are extractive in nature 
and appear to be permanent or at least semi-pemanent . A total of 
seventy-two people were employed in manufacturing in J olmson County 
during 1958 .1 The Maymead Lime Cc:mpan;y located on u. s. Highwq 421 
just to the southeast of. ShOUDB is the largest manufacturer in the 
county. It employed firt.y people in 19$8 .  The production of :materials 
at this site is a response to two different factors: (l) the chemical 
anal.ysis of the limestone which allows its use for lime as well as for 
crushed stone in road building and as a concrete aggregate; ( 2) the 
isolated rural location makes the site ideal for servicing the acid 
soils of the farmlands in the surrounding sections as well as allowing 
for a downhill trip for loaded trucks deliTering to the Talley sector 
lrmustrial and Agricultural Coaaission1 Directory of Tennessee 
Industries (Nashville: Industrial and Agricultural ComdsS!on, 1958). 
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and the uphill return of empty trucks . This quick service, less wear 
and tear on equip�ent and thus a more economical operation, tends to 
keep out competition and emphasizes the importance of the geographical 
location. The next most important industry is that of lumbering and 
the only" permanent type of saw mill is one located in Mountain City . 
This mill is located near U. S. Highway 421 on the north side of the 
city. It employed fourteen persons in 19.58 . Mountain City bas four 
other manufactural industries which include a small textile mill located 
on West Main Street a half block fran the court house square . This is a 
ver:r small operation and if it expands will be forced to seek a new loca­
tion as the present facilities occupy the entire section of the relatively 
small building in which it is located. The Mountain City Farm Service 
Canp� 1 a mUl and feed supply can.paey-1 is located on East Main Street 
just east of North Church Street . This canpany Ellllploys three persons 
and grinds and mixes feeds for the surrounding livestock farms . The 
Johnson County Publishers print and publish a weekly paper and employ 
five people . Other than this the Davis Frozen Food Campany has a 
freezing unit in one of the local tobacco warehouses and operates 
approxi.Dately .forty-five day"s per year freezing strawberries . This is a 
seasonal busine ss and the number of workers varies from day to day de­
pending on the number of berries arriving at the plant . 
This mountain count1:1 which has a surplus of labor as well as 
ample space for both large and small industries, is isolated from rail 
transportation. The people, being wedged between the states of Virginia 
and North Carolina, must look to the southwest politically and economically, 
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and this is •downhill" from an elevation of 21 $00 feet at Mountain City 
to 1,560 feet at Elizabethton, the neare st city . 
III , MANUFACTURING IN ELIZABErHl'ON 
The population of both Carter and Jobnson counties looks to 
Elizabethton for manufactural employment . This city has three separate 
sectors which can be considered as manufacturing districts . In each, the 
location of factories is geared to transportation and available space for 
the type of goods being produced (Figure 4b) . The largest and most im­
portant district is on the west side of the city, adjacent to the Watauga 
RiverJ it parallels both the El'&WNC Railroad and state higblrq 91 . The 
allurlal section between tbe two transportation routes and the river 
contains the two largest textile plants in the area, the American Bemberg 
and the North American Rayon CCIIlpanies (Figures 45 aDd 46) .  Each of the 
plants is well served by loops of railroad spurs which afford raU ser­
vice to the plant site. The actual spatial use of the plants on land 
held in re sene is small, thereby providing ample room for expansion; 
The occurrence of sink holes on this site has been a disadvantage in the 
past as this entailed careful study' and even test drilling before erecting 
heavy buildings . In sane instances, if feasible, grouting with concrete 
to fill the umerground cavities is done before plant construction occurs . 
Just to the south of this plant site is a large open area on which only 
two plants are present]Jr located. These are the East Tennessee Under­
garment CCJilP&I\Y and the Tri..State Container Corporation. The Under­
garment CC���paey' makes ladies• ready-to-wear (Figure 47) . The Tri..State 
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Figure 44. Map showing manufactural sites in Elizabethton. 
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Figure 45. North American �on Corporation, Elizabethton, 
Tennessee . 
Figure 46. Bemberg Corporation, Elizabethton, Tennessee . 
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Container Corporatio11 uses kraft paper in the mald.ng of cardboard con­
tainers . The kraft paper is received in huge rolls by rail tra.nsporta­
tion (Figure 48 ) .  The finished product is then shipped to the consumer 
in CCIIlp8.1J3" operated motor carriers. The undergament and container 
companies were welcaned into the economy of Elizabethton as new methods 
of technology in synthetic fiber production have reduced the need for 
several employees. These cawpanies have not onJ.¥ helped to maintain the 
level of employment but to some extent produce goods used by other plants 
within the area. 
The second large st manufacturing section of Elizabethton lie s to 
the southeast of the central business district and adjacent to the Kl'&WNC 
Railroad. Actually" this is a dual area in itself as the area nearest the 
business district is made up or a bakery and light metal industries, 
whereas to the southeast are the plants producing building materials . 
T he  largest of the building materials industrie s is the Elizabethton 
Cinder Block Cc:apany which is a subsidiary of General Shale Products 
Corporation ( Figure 49) .  The other is a lumbering operation. Together 
the se cOEpanies e��ploy about sixty-six persons . Just to the north of 
the central business district along a spur of the El'&WNC Railroad are 
located other industrie s in Elizabethton. Wedged in between residential 
develop�ent along the Doe River and the whole sale district along the 
railroad is the Tennessee Chair CCIJlP&I\Y 1 Incorporated. Three blocks 
north and three east fran this location in a low alluvial area a short 
distance fran the Watauga River is the Tenne ssee Line and Twine Comp8Jl1" .  
From the size of the building and the colldi tion it i s  iD, as well as the 
lSS 
Figure 47. The East Termessee Undergament Company in Elizabeth­
ton, showing acce ss to Clinchfield Railroad and state bighwq 91 . 
Figure 48 .  The Tri-state Container Corporation at Elizabethton, 
showing railway access and warehousing of kraft paper . 
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small number of employees listed (thirty-five) ,  the Line am Twine Can­
pany is not a growing industr;y. Just across the Watauga River fran this 
factory site are the sites of the most recent industries to locate in 
Elizabethton. Both of the se are more or lees "hml� grown" industries. 
No doubt the sites were chosen for two separate but yet hanogeneous 
reasons . The se reasons are accessibility to the plant location as well 
as mamess to raw materials . The tvo operations are on opposite sides 
of u. s .  Higl'lwq 19-E and adjacent to the Watauga River. One is the 
Major Sand CCIIl}>BJV', Inc . ,  which grinds and washes sand, whereas the 
other is a copper recovery industr;y. The waste products of the textile 
plants which use copper in the proces s of making rayon are being repro­
cessed to recover the copper . At present this is a .very Blll8.ll operation 
(Figure 50) ,  but may grow in size as the raw materials are cwdng froa a 
dump started in 1926 . 
According to the Elizabethton Chamber of 001'1111Jerce; employwmt in 
the textile and apparel industries was down to approximately h.1428 in 
Janua.ry, 1959 ; this caapared unfavorably to the total of 4, 996 given 
in the Industrial Directory � Termessee for 1957-58 . This means that 
even with new industr;y the use of new technology and canpetition fran 
textile industries elsewhere tends to cause this to be an area of sur­
plus labor . As JIBJlufactural expansion take s place elsewhere tbere is 
some absorption of labor, but a tendency to remain near the old family 
homestead exists . Thus daily cCIIIIlUting to factories in Sullivan and 
Washington counties is not uncOJIIIlon. This factor of cc:amuting occurs 
from the other direction in that many of the ellployees of the textile 
Figure 49 . The Elizabethton Cinder Block Canpan;y, showing 
storage :yard, railroad, highwq, and company delivery trucks . 
Figure SO. A copper recovery establisl'lnent adjacent to the 
Watauga River, Elizabethton . 
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mills live in the above-named counties and cormnute to their home s rather 
than move to the vicinity of Elizabethton . 
IV .  MANUFACTURING IN UNICOI COUNTY 
Manufactural develOIJilent in Unicoi County has been slow and is 
almost completely localized in and around Erwin, with the exception of 
the small extractive type of industries. Erwin has many situational 
advantages as a manufacturing city, but until the recent decade has 
been a two-industry town. It is located along the Nolichucky River 
where it emerges from the mountains into the valley, thus gi viDg a 
potential supply of industrial water. Erwin is also located in the 
long but fairly wide valley between the Buffalo and Unaka Mountains 
which serves as an artery for U. S .  Highway 23 as well as !or the 
Clinchfield Railroad. The home office of the Clinchfield Railroad Oom­
pa.ey is located at Erwin, which makes the area especially attractive as 
far as railroad facilities are concerned. 
The Blue Ridge Pottery was for many years the sole industry of 
importance. Like li&1'\Y potteries in the United States it found can­
petition with Japanese production too great and was liquidated soon 
after World War II . This brought to light the unsuitability of a one­
industry type of developnent for 1:fe town, and a "Citizens ' Committee for 
Industrial Expansion" was fomed. In 19.58 Erwin listed nine factorie s 
with eight of these employing a total of 344 persons . Since that time 
three new canpanies have located in Erwin substantially increasing em­
ployment as well as giving diverSfication of industrial activity. The 
1S9 
1959 manufactural em.p1oyD�ent2 was 684 persons, which means that Erwin 
had doubled in manufactural importance according to number of employees 
in the last year. Questionnaires covering 519 employees show that 282 
belong to unions with 237 non-union e��.ployees; 25o of the 282 union em­
ployees are women. The average wage is $1.37 per hour. Data fran the 
questionnaires show that for the cCIIlpanies reporting the majority of the 
raw materials are transported frCIIl outside the local area . This factor 
is important in that all of the industries use both motor carrier and 
railroad transportation. The companies reporting listed a variety or 
products manufactured such as cotton work pants and shorts, burial cas-
keta, uranium :aetals and salts , and thorilDil metals and salts. COIIIDDlting 
to work from another county is not as important in Erwin in that over 80 
per cent of the employees live less than five miles from the job, but 
more than 10 per cent liTe over that distance and al.lllost S per cent live 
over ten miles from the job .  
Manufacturing in Ervin takes place in two general sectors; these 
are in the valley on the northeast and to the southwe st of the city ad­
jacent to the Clinchfield Railroad (Figure Sl) . The Strom Steel Ball 
Company has located between Indian Creek and the Clinchfield Railroad 
northwest of tba central business district along state highway 81 
(Figure 52) .  This location is adjacent to the rall yards of the Clinch­
field Railroad baDe office, and on alaost completelY level terrain with 
�1GJ118Dt. data were baaed on questionnaire answers and estilllates 
based on the 1958 Directory or TenD8 saee Industries and the Report of 
Erwin' s Citizens' Canmittee '?Or Industrial EXP&DBion. 
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ample room. !or expansion. On the opposite side or the railroad yards at 
the southwest end or the city and just beyond a shale hill is the Davison 
Chemical Corporation of the W. R .  Grace and Company. Both o! these in­
dustries according to plant location are closely tied to rail trans­
portation. Manufacturers of textile and extractive products are located 
approximately one-half mile around this shale hill to the southeast. 
This is the most dense lllllllU!acturing area in Erwin . It is served by spur 
lines of the Clinchfield Railroad. The llills for grinding feldspar, the 
Vestal Lumber CCDpBIJIY, Industrial Garments, and the National Casket Com­
pany are located at the base of the bill (Figures 53 and 54) . The bill 
at one time served as a barrier to separate the residential fran the mill 
town section although with time residential development has encircled the 
hill following highllays 19..W and 23. At present these are the most im­
portant manufacturing locations in Unicoi County, though several poten­
tial manufactural sites are available ( Figure 87) . 
V .  MANUFACTURI:til IN WASHINGTON COUNI'Y 
Washington County has the greatest number of potential sites for 
manu.facturing but tbe present focal point of manufacturing is in Johnson 
City even though small. industries exist elsewhere in the county. The in­
dustrial districts or Johnson City are located along the main routes of 
the Clinchfield and Southern Railroads, and are separated �to three 
distinct areas by numerous small knobs and the central business district. 
other than seeking for plant sites on level terrain near sources of raU 
transportation, and in some cases outside of corporate limits, there is 
Figure S2. The Strau. Steel Ball Plant in Ervin, showing 
the !abreeville Mountains in the background. ' 
162 
Figure S.3. Tbe Industrial Garment Camp8Jl1' at the base of a shale 
knob in .Brwin. 
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little explanation for plant location in the environs of Johnson City 
with the exception of the •accideut. of an early start." The three iB­
dustrial sections are: ( l) the section on the southwest of the city 
alongside and between the Clinchfield and Southern Railroads as they 
loop and converge toward the center of town; ( 2) the section southeast 
of the ceutral business district axt.eDding alcmg the ET&WNC and Clil:x:h­
field Railroads beyoDd the cit.7 liaits; and (.3) the section aloDg and 
between tbe Soutberu. Railroad and the shale hills to the northeast of 
the central business district (Figure 56) . The Clinchfield Railroad 
arrives frail Kingsport on the nortbllast side of Johnson Cit7 and swings 
in a huge •s• direction paralleling tbe Southern Railroad to the central 
business district, then curves out. to the sou.tbeast of the cit7. The 
Southern Railroad enters the cit7 on the vest and parallels Brush Creek 
Vall97 through the downtown area. The area enclosed by' the loop of the 
Clinchfield as it crosses the Southern and then svings back to parallel 
it is relatively level and contains tvo industries located outside of the 
corporate li:ldts . The largest industry is Klopman Mills, a manufacturer 
of textiles . The plant is adjacent to rail transportation but it also 
ships goods by motor carrier (Figure SS ) .  J.pproxiaately one-third of tbe 
plant site is taken up 'bJ parld.ng but could be used in the expansion ot 
the plant if conditions so demanded. Tbe other industey is the Johnson 
City Spring and Bedding Ccnpany-. This is a 8ID&ll industry which occupies 
about one acre of land. Three buildings joined by covered passa.gew�s 
make up the factory. These buildings consist of an office, a :manu:raetur­
ing building, and a warehouse . Same space is provided in front of the 
Figure 54 .  The National Caaket Ccap&r\Y in Erwin. 
Figure SS. Klopaan Mills on the outskirts or Jobnaon Citr 
along the Southern Railroad, showing a caapany-owned trailer tNck 
loadj ng in center foreground. 
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area for parking. As this industr,y ia separated from the llopl&ll Mills 
b;y only about one hundred �ards it is interesting to note tbat KlOJDB.D 
Mills is served b;y a spur from tbe Southern Railroad whereas the Spring 
and Bedding C� is served by' a spur from the Clinchfield. At the 
point vbere the two railroads converge to within six hundred feet o£ 
each otber, the lUII.ber facilities o£ Miller Brothers Hardwood Floori.Dg 
Cc:apa�J3' begin. The approximate begimdng of the corporate limits is 
located here. Miller Brothers is one of the large hardwood flooring 
compaDies of Johnson City, but it is .in the process of liquidation. In 
1958 eapla,yaent vas around 350 persona according to the Industrial Direc­
,!:2!2 !?!.  Tennessee . This plant site, because of its location on level 
terrain between railroads leading north-south and east-west, is excellent 
for rail� transportation but is poor in that no roan is available for 
expansion. To the northeast of this plant are the sites of three more 
industries between and parallel.iDg tbe two railroads . Between the rail­
roads and adjacent to the Miller Brothers Coapany is the Volunteer Gas 
Compaey. Across and adjacent to the Clinchfield Railroad on the south 
is the plant site of tbe Johnson City Foundry' and Machinery Company. 
Across the Southern Railroad fran the Volunteer Gas Ccxnp8lJIY is Gordons, 
Inc. Here, within a short distance of each other and adjacent to rail 
transportation is considerable diversity in JIIS.Dufacturing. 
Natural and processed gas is c:listributed by the Volunteer Gas Colll­
pa.xv 1 whereas the Johnson City Foundry and Machinery Compaey (Figure S7) 
manufactures atl'tlctural steel, makes certain types of machinery, casts 
grey iron and aluminum, and repairs machinery. Gordons, Inc . ,  {Figure .58),  
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which makes reproductions of antique furniture , occupies land adjacent 
to the Veterans Administration and paralleling tbe railroad with a JIBDU­
.tactu.r:l.ng plant, a 1\Diber storage facility, and a parkiag lot which con­
suaes approxiaately two acres of land. Still further diversity in manu­
facturing i� abundant to tbe east paralleling the railroad8 along 
adjoining streets. On the nort.h side of the railroads is the location 
of Sherman Concrete Products (Di "f'ision of Vulcan) and the Inter-state 
FO'UJldry. The south side of this section has a metal fabricating plant 
(Figure 59) ,  bottling cc.panies, an apparel .tactoey, and a Geueral Mills 
plaat. Figures 6o, 61, and 62 show t.be concrete products plant and the 
site or the GeDeral Mills plant. General Kills uses local raw materials 
as well as those shipped in b;y rail and it disperees its manu!'actured 
products by raU and by local self deli"f'er;y. 
T.be southeastern section of Johnson Cit7 is characterized b7 a 
dispereed JI&Dil.tacturing area with indirldual plant sites being separated 
b7 both cult� and pb;ysioal barriers. Sbale mobs are found in this 
section or tbe ci tyJ on t.be DOrth and south sides or these the terrain 
levels out into small •basin-like• areas . In these areas and adjacent 
to rail lines interspersed with residential develop!lent are the sites 
of several Slllll.l factories . Just outside of the central business dis­
trict to the east and along the Clinchi"ield Railroad is the site of both 
the Harris Manufacturing CcapalV' and the Sells Lumber COJilP&IV'. These 
ccupanies lUllllfacture hardwood fiooring and use auch space for lumber 
storage (Figure s 28 and 29 ) .  The Sella Lllllber and MaDu.tacturiDg C•­
pany is adjacent to and between the Clinchfield and the ET&WNC Railroads 
Figure 57. Johnson Cit;y Foundz7 and Machine Works adjacent to 
the Clinchfield Railroad. 
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J'igure 58 .  Gordons, !DC . ,  manufacturers of furniture, located 
along the Southern Railroad with the Mountain Home Veterans Facilities 
beyond the wooded area in the backgrourld. 
Figure S9. .&. metal fabricating plant across the street tl"CCIl 
Stei.mrq Clothing C�, Johnson Cit7. 
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Figure 6o. Sheman Concrete Pipe Cmapa!V' adjacent to the 
Southern Railroad and to the rigbt of Swift wholesale meat distributing 
caupan;y. 
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Figure 61. Steimr&l' Clothing CCIIlp&n1" on Walnut Street, Johnson 
City. 
Figure 62 . General Mills Flour aDd Feed Mill on West Walnut 
Street, in Johnson Cit7, with the central busi.Dess district in back­
ground. 
171 
and if it were to expand would be foreed to move . Another segment of 
this southeast section of Jll&llllfactural. sites is directly to the north-
east of the city• s recreational facilities and a government boWling 
project located at the base of a sb.ale hill . Wedged in between this 
low-rent housing project and the federal highway fl"OIII. Johnson Cit;y to 
Elizabethton are two food industries .  Figure 63 shows the plant of Pet 
Dairy Products COIIPany and its plJ.ysical site . Just to the rear of this 
site the Grocer Baking Canpany has built a new manufacturing plant. 
Figure 63 . Pet Dairy Products Company is shown in the foreground. 
Grocers Baking Plant 1 under construction, is in the background. 
Along the Sout.bern Railroad to the north, and especially between 
Brush Creek and Tannery Knob (a shale hill) several industries are lo­
cated. The largest is that of the General Shale Products Corporation 
which makes brick and tile frclll the shale adjacent to the plant (Figure 
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64) . The fuel for firing the brick at this plant is natural gas . Even 
though this is the bane office of the caap&JJT the local plant, according 
to the Tennessee Directoey · ,2! Industries, upl07s approxima.te]J" one 
:tmndred persons only. Across Brush Creek and the railroad is the site 
of the Empire Furniture Corporation (Figure 65) . West of this location 
and toward the business district, also located on the sloping land near 
the base of the same shale knob, is J olmson City Hosiery Mills ( a  eub­
sic:l1ar,r of Leon-lerenbach) • The aain plant of Leon-Ferenbach is in the 
west end of the central business district of Johnson City . In both in­
stances the plants are located in low level rental districts and 
apparently draw labor fran these sources .  The downtown location has 
expanded as fa:r as possible in a horizontal position and if further ex­
pansion is necessary this will probably be in the vicinity of the John­
son City Boaier.r Mill plant . The Southern Mica Ccapany' s plant is lo­
cated near the eastern city lilllits, on the old site of the old Cranberr;r 
Furnace . As Fipre 66 shows, the operation is not very large and much 
space is available for expansion or for the location of other industries. 
One added facility IIBldng this site illport;ant is the TVA substation lo­
cated just a tw hundred yards .avq. 
Other isolated industries exist in and around Johnson City. Mqes 
Brothers Tool Comp8JV' (a newcORler to the area) is located just to the 
south of the central business district in an old tobacco warehouse which 
has been converted to its use (Figure 67 ) .  This industry manufactures 
levels and ladders, using both wood and metals as its raw aaterials • 
.A.rtcratt GlOTe COIIIP8l\Y produces gloves a few blocks awa:y in an abandoned 
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Figure 64. Tbe bale ot.rice plant of General Shale Products 
Corporati011, showing shale knob in background fran which raw material 
is extracted. 
Figure 6$. Lmaber yard or the Empire Furniture Caapaey, showing 
part. or the plant in background. 
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Figure f:JJ . Southern Kica Ccapany-, showing truck& used in trana .. 
portation to lett.. Tbis pl&Dt is on the site of the old Cranberry Iron 
Fumace . 
Figure 67. Tobacco warehouse which houses the Mayes Brothers 
Tool Collpany. 
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city school building located on South Roan Street. Thomas Products, as 
shotm in Figure 66 1  is located in a new industrial park adjacent to the 
city on u .  s .  Highway 19-¥ and paralleling the Clinchfield Railroad. 
This plant site consists of about ten acres of land with the u.jority 
held in resel"Ye for expansion and parking facilities.  Approximately 
tvo Idles llOrth of the city, and in an area under study for annexation, 
two other amall industries are located. One of tbese is the Tennessee 
Plastics Caap� which produces electrical beating units. This factory 
is expanding and aoving to a new site on the east side of U. s. Highwqs 
11-1 and 2.3. The tentative nUilber of eaplOfees for the new operation is 
scheduled at 200. The other operation a short distance av�q to the north­
east is Morton Brothers Meat Pacld.Dg Caap&D1'. This is a Sll8.l.1 operation 
serving the local market; it oploys fl'CIIl ten to fifteen persons depend­
ing upon seasonal demands . 
Returned questiormaire s !!'all industries in Johnson City covering 
the empl0J118!1t of 1,112 persons indicate a diTeraity in production as 
well as labor status and use of_ apace for plants . The average aa.J.ary 
paid for a production worker in Johnson City as calculated frCIIl question­
naire returns vas tSS. 70 per week. The highest hourly wage reported was 
tl .  7S, whereas the lowest was tl.oB . The naber of union llelllbers ea­
ployed. as production workers as listed on questionnaires was sixty-three. 
Tbia, if representative of this focal point of aamdacturing, aeans that 
only- S.6 per cent of the production workers are aelllbers of unions. These 
eJIPloyees are engaged in the production of a variety of products which 
are fabricated to a great extent fran illported raw aaterials. According 
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to questicmnaire answers, over 90 per cent of these raw materials are 
brought in from elsewhere . The finished products made by the industries 
reporting are as follows: 
Structural steel fabrication 
Castings-gJ'&7 iron-alainum 
Ornamental iron and steel 
Special aachiDery 
Dry ground lllica 
Levels 
Ladders 
Throlm yarn 
Dairy products 
Feeds 
Hardwood fiooring 
Adhesives 
Interior trilll. 
Paint rollers 
Door closers 
Sprinklers 
Figure 68 .  Thomas Products plant on the outskirts of Johnson 
Ci tr facing U. s. Highwq 19-V. The Clinchfield Railroad is on the 
upper lett .  
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The average space utilized for manufacturing accordiJJg to the 
reporting industries was 69,6<13 square feet of fioor space per plant. 
Tbis aeans tbat for each eaployee an average of S63.3 square feet of 
floor space for Jll&llutacturi.Dg is used. These same industries utilize 
329 square feet per employee for the parking or automobiles am other 
vehicles.  
The perceut.age . of production workers cOIIIIIUting to work in the 
Johnson City area points out the effect of a low manutaetural 1DcWI8 
and a supplemental farm incelll:8 . Even tbongh 110st of the industries 
reported a high per cent or their employees living within five miles of 
the job the average for this distance was about 6o per cent . This means 
that appraxiaa.tely 40 per cent or more of the workers cCllllllUte trc.n out­
side the corporate li:mi ts of the city. 
Johnson City has less u.nutactural •ployment than does Elizabeth­
tOll, but bas a greater diversity in production. It serves as a trans­
portational, trade, educational, and· governmental facility center. The 
location of East Tennessee State College and Mountain Hale Veterans 
.A.daaiDistration Center help make it a professi.onal and service center. 
The reuining urban center in Washington County is Jcme aboro, a 
political and farm trade center but not an important manufactural cit7. 
Actual.l1', no industries or size are located inside the corporate l.bd.ta. 
Tbe � true factory located witbin the environs of Jonesboro is the 
Franklin Milk Canpany which produces cheese . This plant is located jUBt 
outside the city l.iJiits along hi� 81 and adjacent to the Southam 
Railroad. On the opposite aide of the higbn¥ and also along the railroad 
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is a saw llill producing •hardwood dillensions . • About one mile southeast 
of Jonesboro is a small aeat packing COilp&D7 which serves a local market . 
Both the saw mill and the packing compa.ny, along with sraa11 feed gr1nd1.ng 
establishments, are geared toward the county• s agricultural eco� and 
cert.� plq an iaportant role in the overall welfare of the area. 
VI . MANUFACTURING IN SUILIV AN COUNrY 
Sullivan County bas two urban areas, Bristol and Ki.Jlgsport, in 
which u.nutacturi.Dg is proainent. Bristol, a twin city because of the 
state line location, is least prcainent in unutacturing. Such manu­
factural pradnence as it has is probably the result of the location of 
transportation systems which have made the city the regional trade cen­
ter for people both in Tennessee and Virginia looking toward Bristol for 
this type of service rather than for jobs in industry . Another reason 
for its not being more illlportant in manufactural pl"OIIinence is the local 
scarcity of industrial water . Bristol obtai.n8 its water fran the South 
Fork Holston River some six mile a to the southeast. The filtration­
pumping plant is just downstream fraa the South Holston Dam. The ci v 
is currently ma1d.ng strides in certain phases of manufacturing such as 
preciBion equipment to meet llilitar;y needs. 
Manufacturing in the environs of Bristol, 'l'ennesl!l8e1 bas developed 
in two contigac'Jil8 sections and on several isolated plant sites (Figure 69) . 
Plants ukj ng soft goods and SDiall metal goods are located on the scn�tbern 
ed.ge of the central business district and along the yards and aain line 
of the Southern Railroad to the · southeast. Production includes such 
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thirlgs as Jdlk and bakerr products , printing, work and dress apparel, 
pharluceutics, light aetals, aDd JU.Chinel"J. Unique to the area as well 
as t.portant nation-vide is tbe production of pbaraaceutics by the s .  E. 
Massengill Ccapaey (Figure 70) . This plant is on a higher level of ter­
rain than the railroad., but loadi.ng facilities for rail transportation 
are available . Between this plant and the busine ss district is the Big 
Jack Manufacturing COIII:p8.ey which ll&lces work clothing. This is only part 
of the plant' s facilities as it has another site within the central busi­
ness district. 
The second .,st illlportant JU.nufacturiftg district of Bristol is 
along the Southern Railroad near the corporate lillli ts of the southeast 
(Figure 69) . Here , interspereed with warehousing and low cost housing 
districts, appear industries oriented toward wood, aetal, and concrete 
products for construction purposes . Isolated on a spur line between the 
main line of the Southem Railroad and King College to t.he east is Cor­
trim Manufacturing CC1Dp&IJ1' which produces "hardwood cliaensions. •  This 
is one of the largest lumber plants of the are&J it baa no employees 
( according to the 1958 Industrial Directory E!_ Tennessee) . The Bristol 
Wea'rlng Ccapany is isolated f'rom other textile plants and factories on 
the west end of Bristol; it is located adjacent to the Virginia line on 
u. s .  Highwqs 421 and 58 ( Figure 71) . The plant is at the corner of 
State and 18th Streets and occupies an area of about 3SO, ooo square feet . 
This is the large st manufacturer inside the city of Bristol, Tennessee . 
Two other large isolated factories are found within the emirons of 
Bristol. One , the Sperry Farragut Corporation which produces precision 
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Figure 70. The s .  E .  MasseDgill Pharmaceutical C011pany, showing 
cit;r recreation park in foreground across Soutbern Railroad frCIIl the 
plant site . 
Figure 71. Bristol Weaving Company on West State Street in 
Bristol, Termeasee. 
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ll'lilitar,r instruments (Figure 72 ),  is located southwest of Bristol about 
one m.Ue northwest of u. s. Highway 11-E and adjacent to highway by-pass 
37 to Blountville .  The surrounding terrain is made up of rolling shale 
hills with relatively fiat areas near the base . The pla.lrt. is located on 
a level area of approximately 110 acres. .Ample room exists for expansion 
on this site as well as on nearby undeveloped faral.and. There is no rail 
transportation available, therefore accessibility is by motor vehicle. 
The other plant is the Raytheon Corporation (Figure 73) ,  which bas a 
similar site location but is almost directly south of Bristol at the 
northern limits of White Top Knobs near the Southern Railroad and ad.­
jaceDt to a state-county-JI&intained road. This plant is si.llilar to 
Sperry Farragut in that it produces precision instruments (The Sparrow III 
Missile) for the federal gOYerDIII.ent. !Aployment in the two plants approxi­
mates two thousand. Data compUed fra1l questionnaire s returned by Bristol 
industries ( covering 1,599 employees) indicate relatively low wages and a 
tendency for sene of the workers to cOJlllllute longer distances than those 
employed in the other industries ot the area. 
The average weekly wage reported was $Sl.SO, with a maxillua hourly' 
wage or $1.60 and a mini.DaUil of $1.05. About SO per cent of the workers 
COillllute less than five miles to work in Bristol, wbereas about 40 per 
cent ccmnute as far as ten miles and a few travel from thirty miles 
awa:y. This high per cent of cormrruters includes the employees from one 
of the plants doing precision work for the federal govei'Dil8Dt, and thus 
probably draws trained personnel fran a greater area than the textile and 
lumber establishments which use unskilled and semi-skilled labor tor the 
Figure 72 .  Sperry Farragut plant at the base of dissected shale 
ridge soutmrest of Bristol. 
Figure 7). Jia1theon Missile plant across Vance Tank Road. from 
the Southern Railroad south of Bristol c1 ty liai ts . 
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most part. The questionnaire answers showed that most of the raw mater­
ials were iJilported and that motor carrier, rail, and air service were 
more illportant for transportation purposes than Caap&ll1'-owned trucks. 
The kinds of goods produced by the industries reporting are varied and 
include products such as: Jlillwork, phamaceuticals, llissUes, guidance 
and control systelas, air navigational systems, :aissile fire controls, 
ladies• dresses, skirts, blouses, shorts, and pants. 
Manufacturing in Bristol for aaey ;years was geared to the Elllploy­
ment of female laborers at low wages.  This gave an unbalanced econauy 
as far as JIADUtacturing was concerned. With the recent develo}aent of 
new factories this uneven employment ratio of sexes as vell as low wages 
is being overcome to a certain extent and :the area is developing more 
rapidly. 
Kingsport is the priae manui'actural. city in Sullivan County and in 
Upper East Tennessee. It is the planned location of several large indus­
tries. Both the type of manuf'acturillg and the location of plants were 
planned for interrelationships which would establish a stable eco� and 
not interfere with business and residential developnent. It is therefore 
noticeable that Ki.Dgaport actual.JJ has onlJr one large Jl&nu:tacturing dis­
trict (Figure 74) which is located along its south-southwest boundary and 
extends the length of the city paralleling the South Fork Holston River. 
As previously stated, the Penn Dixie Cement Cc:aapany and the General Shale 
Brick CCIIIP8lJY were the first plants to locate in Kingsport. They were 
located between the ll&in line of the Clinchfield Railroad and a small 
shale ridge which runs parallel to the South Fork Holston River and Long 
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figure 74. Aerial caaposite of Kingsport and vicinity-. 
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Island. General S.bale is located at the sou.thw"est end of this shale 
ridge, whereas Penn Dixie is at the northwest end. These two plants 
employ 6$0 persons . Northeast of the Penn Dixie plant and acros s the 
main line of the Clinchfield Railroad is a cluster of :t.portant fac­
tories all of which are interlocking and are served by' spurs of the 
railroad. Tbe largest of these is the Mead Corporation plant which is a 
pulP-paper mill (Figures 75 and 76) .  Adjoin1ng this location across 
highwq ll...W are the Kingsport Press and Holliston Mills (Figure 77) . 
Here in one area of this large JUDu!acturiDg district can be found all 
of tbe elements nece ssar,y to produce a book frca the paper product fac­
tories and book bindiug textile aills through the printing presa itself. 
The Kingsport Pulp CCIIJIIP8ll.1 was among the first JI8Jlufacturers to 
begin construction in Kingsport. Construction was begun in 1916 and the 
initial design called tor a production of fifty tons dai:Q". The designers 
esti:aated that water requirBJRents would be 2150o,OOO gallons eveey twenty­
four hours. Local water from the South Fork Holston was sufficient and 
the available fore st lands spelled success if a market could be found for 
tbe pulp. In 1918 the company invi:t.ed George H. Meads to assist it. in 
d&Yeloping a u.rket . By 1923 the Meade Pulp and Paper CoJIP&D.Y vas fo�d, 
adding paper production to the pulp Jlil.l. .  The Kingsport division now 
produces about three hundred tons of paper per clq. 
A new industry, tbe J. J • Little am CCIIIlPIU17, was brought to 
Kingsport for the purpose of using the paper prodllCed. It was established 
in 1922 through tbe interest of Blair and Coap8.D)" of Hew York. This com­
P8D1', which is noN the Kingsport Press 1 is tinancial.l7 and organizaticmal.q 
187 
Figure 7S. Mea&. Fiber C011pa.D¥, showing pulpwood in foreground 
and Bay' s Mountain in background. Both truck and railwq transportation 
units are shown. 
Figure 76. Pulward of Meade Fiber CCDpany, showing railway in 
foreground. 
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independent of &DIY other industr;y and bas branch offices in Hew York and 
Chicago other than the headquarters office in Kingsport. About 21 5001000 
books are printed per :month. They include fiction, ldstor;y 1 biograpb.J 1 
poetr;y, school and college textbooks, reference sets, Bibles, hyanals1 
technical texts , and others . Practically all of its aarketing is on a 
national basis. 
Hext to Penn Dixie Cement C� and along tbe street called 
Industr;y Drift, vhi,ch parallels the shale ridge to the east and the South 
Fork Holston River to the vest, is the plant of the Southern Oxygen Coa.­
p&ey'. Just to the north of tba central business district and one block 
troa. the railroad is the Slip lot Belt CCIIJIP&IV' wbich tans leather azld. 
produces leather belting for aachinery. Southeast of this plant is a 
small section of concrete products caapanies aDd also the plant of the 
KiDgsport Fol1Dill7 and Machinery Corporation. 
At the point where Industry Drive and highway 81 intersect is the 
location of Area •A" of the Rolston Ordnance Works (Figure 78 ) .  This 
plant is operating on a standb;y condition am to soae extent is operated 
in relationship to the TenneBSee Kastlllan C�. Adjacent to this plant 
site and paralleling the South Fork Holston RiTer for about a Bile both 
on Long Island and on the mainland side of tbe riTer is the Tenne&He 
Eastaan plant . Buildings and parking areas consU119 a space one baJ.t llile 
vide and a Jdl.e long between the riTer and the residential area of Kings­
port (Figure 79 ) .  This huge chemical plaut, which bas an eaployJUmt of 
about 8,000, has expanded onto Long Island, having a tank farm, a coal 
storage area, and a chemical settling pool there (Figures 801 81, and 82 ) .  
Figure 77. Holliston Mills, sru:.ing congested location and 
motor carrier transportation. 
Figure 78 . Industry DriTe, showing Area •A .. ot the Holston 
ol."dnanCe 'W orlcs in background. 
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Figure 79 .  The Tennessee .iastman CQ11lp8.n1' along the South Fork 
Holston River across channel frcn Long Island to the right. 
Figure 80. Tennessee Eastman Coapany' s tank!am. on Long Island. 
Figure 81. Coal storage dap and tank cars on Long Island. 
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Figure 82 . Settling pool operated by the Tennessee Eastman Com­
pany on Long IslaDd. 
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Recreational facilities are being installed on the island as expansion 
is going on in the main section of the plant area. These facilities 
are bei.Jlg illstalled to the rear of the natural gas sub-station (Figure 
8.3) .  A new plant section is under construction which will produce an­
other 1!J1Dthetic fiber developed by the COJIIP&DiY' and also lV'drogen . North­
east of this section of the Eastun plant is the si t.e of Borden MilliJ . 
Borden Mills, a cotton textUe plant., was optimistic enough when first 
started to acquire a large acreage of level laDd for expansion ( Figure 
84) . Part of this is used for a park, part for a C<llpaey-owned housing 
area, and part for parking and the reaainder for the plant itself. Tbis 
plant is on the main line of the Clinchfield Railroad and is served by a 
spur. The plant emplQYS approxilaately a thousand people . Across the 
railroad to the northwest and adjacent to the Tennessee Eastman area ia 
the Blue Ridge Glass Ccap&DiY ( a  nbsidiary of Allerican St . Gobain). This 
company makes plate glass and other glass specialities; it employs about 
eight hundred persons accordiDg to the 19.58 Director;y � Tenne ssee Indus-
�· 
T:tms it is seen from the density and size of the industries that 
Kingsport is the most pr0111.inent focal point of manufacturing in the Upper 
East Tennessee area according to the mlllber of people -.played, but not 
according to DUllber of establisllaents. Kingsport industries have stressed 
the hiring of rural people living on aaall farms, and thus cCIIIIIUting from 
short distances to the job is iaport.ant there as elaevhere in the area. 
Several of the large ccapanies of Kingsport did not retum. answered 
questioDD&ire a because aaae information asked for was considered 
19.3 
Figure 83. Recreation facilities of the Tennessee Eastman Cc:llllp81V 
behind natural gas �ing station. 
Figure 84. Tbe plant of Borden Mills, showing parking facilities 
and vacant l&Dd in foreground. 
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confident.ial, and because of the 8JIOUDt of work involved in cc.piling 
data for the large nmaber of employees .  Questionnaires covering a 
diversity of industries and 1,258 production workers did give an insight 
into wages and certain production factors. Tbe average wage reported was 
$72 .SS per week, with the m:tniJDUI hourly wage reported being $1.12-f. The 
uxi•111 bourly wage reported was $2. 06 .  According to industrie s :report­
illg onJ.¥ eight7-five production workers belonged to unions . This, if 
. . 
repreBBntative of all JlallUfactural iDdustries of Kingsport, Jaeans that 
o� 6. 75 per cent of the production workers are aeabers of uniona. The 
space used for aanutacture per worker is 609.3 square feet. Parldng 
space is siailar to the aaount needed in tbe other cities of the area. 
This JlU8t be a direct factor resalting in the cCBIIUting babits of tbe 
laborers. A diversity of finished products such as aillwork, crushed 
stone, saDd, electrical heating cable, printed fol'WI, milk products, 
liquid oxygen, nitrogen, qdrogen, argon, acetylene, baked foods, iron, 
brass, and alUIIlima castings, machinery and rolled plate glass vas listed . 
The J11iDY t1J)es of manufacturing in Kingsport and in the whole Upper 
Bast Tennessee area ba.Ye helped to e stablish a stable econ<D,Y. This state 
of economic welfare has encouraged population growth and its concentration 
in focal points . This increase and lllOVUient of population brought. about 
b7 industrialization has developed iuto a new way of life for the resi­
dents of the area. Many adjustments both in the life of the individual 
and in the rural landscape have been necessary because of the forces 
tending to change the area from its agrarian and extracti Ye way of life 
to one of II&Ilufactural iaportance . These forces are best seen in the 
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settlel!lent patterns as they change from rural to urban. 
CHAPI'ER VIII 
URBANIZATION 
Urbanization, to a great extent, has been an outgrowth of the 
iDdustrialization of Upper East Tennessee . Congruoua with urbanization 
and industrialization has been the development of transportation facili-
ties, fuel and power resources, water supplies, social aore s, and land-
use policies .  Most of this socio-econcai.c activity ha s  taken place 
arolmd the four dominant cOIImlJlities of Bristol, Elizabethton, Johnson 
Ci t7 1 and Kingsport 1 w1 th an overnov into Dearby satelli tie towns and 
villages. 
I .  PHASES CF URBANIZAT ION 
Different pbaaes of urbanization have taken place in Upper East 
Teme ssee as a result of the industrialization of the area . These can 
be divided into three type s by applying the classification or R .  E. 
Dickinaonl to the basic factors which have 1n.fluenced i.Ddustrial growth 
in the area. These phases or growth are : (l) the eot.eehnic phase deal­
ing with the dependence on water alld wood in the handicraft industries, 
(2) the paleotechnic phase dealing with the coal, iron, and railroad CCllll­
plex, and (3)  the neotecbnic phase dealing with the electrical, allOT, 
and synthetic fiber conplex. M.a.Jv of the small towns and villages in 
laobert :&. Dickinson, The West European �itz: A Oeotyr,hical 
Interpretation ( London: Routledge and legan Paul, Ltd:, 19l� PP• 279-280. 
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Upper East Tennessee are results of the eotechnic phase which was geared 
to an agrarian and extractive econany. People grouped themselves to­
gether near sources of water and fuel for protection from the Indians or 
at a central place which was the county seat and was us� the loca­
tion of such facilities as blacksmith sbopa, grist mills, and the post 
office and stage coach stop. Jonesboro, in Washington County, and 
Blountville, in Sullivan County, (Figure 85) are examples of such can­
munities. Bristol was a fort and trading post, Elizabethton was a fort, 
while Kingsport was a fort and the "jumping off" place to the west b.Y 
nat boat, and also a staging area for overland traffic through CUilber­
land Gap. 
As the push to settle the vest continued, the encroachment of 
settlement to the northeast and to the southwest enhanced by the coming 
of railroads brought about a new phase of urbanisa, the paleotechnic. The 
first railroad arrived in Bristol during the year l.B.S6 (the predecessor of 
the Norfolk and Western Railroad) and a great shift in activity took place . 
Previous]Jr Bristol had been called Sapling Grove and was the location of a 
fort and a trading post which brought in goods from the eastern markets on 
pack horses and exchanged them for tors, skins, and ginseag. The railroad 
facilities as well as the early function as a trade center gave Bristol 
i.Jiport.ance as a focal point for the movement of goods into and out of the 
Upper East Tennessee and Southwest Virginia territory. The volume of trade 
and commerce increased so much that it attracted many people to the area, 
including large nwnbers of mountain families as well as sane £rom the north. 
Soon after the railroad arrived at Bristol a comection was built 
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through to Knoxville. In order to secure freight and water several sta. ... 
tiona were placed along the way at selected locations; these became the 
nuclei f'or small villages and towns . Some of' these stations were Bluff' 
City, Carters ( now Watauga) 1 Johnson• s Tank ( now Johnson City) Jonesboro 
(the county seat of' Washington County) , and Lilllestone. The station at 
Johnson City spelled the ruin of' fiat boat traffic frau Kingsport down 
the Holston River, thns Kingsport stagnated until the building of' the 
Clinchfield Railroad in 1909. 
The Eastern Tennessee and Western North Carolina Railroad was 
chartered in 1866 to operate a line .fran Cranberry 1 North Carolina, to 
Johnson City, where it would connect with the Tennessee, Virginia, and 
Georgia Railroad. This marked the beginning of' a function of' transport 
routes which has been indirect� responsible f'or much of' the urbanism 
in the Johnson City area. As news of' the plans f'or a third railroad 
through Johnson City was heard (the present Clinchfield) a promotional 
group felt that the point of' intersection of' the new railroad with the 
two existing roads would become the site of' a large city. A residential 
community was laid out in what is now the eastern edge of' Johnson City. 
This was subdivided into lots and sold by the usual promotional methods. 
It was reported that f'ifty-f'oot lots in the subdivision sold f'or as much 
as four thousand dollars . This bubble burst with the depression of' 1.891, 
and the develoiJilent of' Johnson City returned to the earlier slow pattern 
of' growth. 
The paleotechnic phase contirmed into 1909 when the Clinchfield 
Railroad was completed with connections fran Spartanburg, South Carolina, 
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to the coal fields of Kentucq. This led to further urbanization and 
industrialization in the Upper East Tenne ssee area, and was, in. fact, 
the dawning of the neotechnic era in which changes in culture and tech­
nology helped to quicken the pace in the overall industrialization and 
urbanization of the area . 
The trend toward urbanization was shown in the census of popula­
tion in that several adjustments in the growth pattern were :made between 
1790 and 1910 (Table nv) . In 1790 the tvo large undivided counties of 
Sullivan and Washington had a combined population of 1010,311 whereas 
sCIIle twenty years later w1 th the hewing out of Carter County the popula­
tion was 18,687. Growth of the area llowed down for a few years, but 
with the period.B coinciding with the building of the railroads there were 
spurts of population growth such as a 19 per cent gain in Washington 
County between 1.870 and 1.8901 while Sullivan County had a .37 per cent 
growth. This factor bears a direct relationship to the linkage of the 
two railroads at Brist�l and the re sultant infiU'I: of people. With the 
completion of the Clinchfield in 1909 another spurt of population growth 
can be seen: Unicoi County had a growth of about �0 per cent from 1890 
to 1910, 'WashiDgton County had an increase of about 29 per cent during 
the same period, and Sullivan County bad. a 25 per cent growth. 
There were only fifteen cities, towns, and villages which might 
have been considered urban in the late 1800' s and the early 19001 s 
(Figure 85). Six of the se were callllUDities located along the Southern 
Raillr81' (Bristol, Bluff City, Johnson City, Jonesboro, Telford, and 
Lilllestone) ,  whereas three were along the El'&WNC Railroad (llizabethton, 
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Mountain City 1 and Hampton) . Erwin was located along the Clinchfield 
and the few heine s and buildings along tbe Holston River which were 
later incorporated as Kingsport were also along the Clinchfield. This 
le:rt. BlO\UltvUle in Sullivan County, which was the county seat, and two 
c011111U1lities ( early stage coach stops ) in Waahington Count;y, which were 
Fall Branch and Leesburg. 
The neotechnic era based on the ccmplex of electricity, alloys, 
and synthetic fibers re sulted in an accelerated pace in the urbanization 
of the area. The farsighted railroad businessaen ind:aced manuf'actural 
industries to came to the area to produce goods for export. The prime 
example of the fathering of an urban cCJIUI!Uni ty by a railroad industry is 
that ot Kingsport. This place in 1902 was no 11.0re than a stagnated 
village known as Mr. ICing' s  Port which served hill settlers as a supply 
point. Arter the ccapletion of the Clinchfield Railroad in 1909 its 
builders decided to lay out a good sised town along the route and selec­
ted the site of Kingsport . Dr. John Rolen, a f81lous cit;y planner of 
Cambridge, Massachusetts, was engaged to develop a plan for a cit;y that 
could eventual.ly house 50,000 people . The plans he drew up placed the 
potential industrial sites along tlle river and the railroad, the camner­
cial and retail section on tbe flatlands in the heart ot the developaent 1 
and the residential areas on the nearby rolling hills. Seven thousand 
acres of farmland and woodland were taken under option by the DevelopJDeut 
CCIIIP8J'l1' headed by Mr. George Carter 1 who had persuaded Blair and Comp� 
ot New York to finance the project .  'Withil'l a few years twelve large in­
dustries bad located in Kingsport through tbe efforts of the railroad 
company. The largest one was that of the Tem.e ssee Eastaan Ccmp8J\Y 
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which is one of the lALrgest plants within the boundaries of the state . 
During this same period of industrial expansion in the Kingsport area, 
several hardwood industries and textile Jdlls located in Johnson City, 
Bristol, and Elizabethton, with a few Sll&l.l industries locating in Erwin 
and the other smaller towns . These new industries, plus the so-called 
"han.e grown� industries, attracted rural people to the urban places. 
Yet the policy in local industrial circles to encourage workers to live 
on small farms outside the city limits has had same unfavorable aspects . 
� farms have been subdivided to provide bane-lots for the 
industrial workers. This has caused the abandonment of agricul­
tural land. Instead of two or three acre plats fa.rJ&land.s have 
been platted and sold as twenty-five or fifty foot lots . As a 
re sult crowding, conge stion, and the absence of sanitary facili-2 ties in ' these outlying rural areas constitute a serious pro�lem. 
ll .  FACTORS OF URBANIZATION 
Man;y factors have influenced urbanization since 1920 other than 
the phase of growth brought about by new uses of raw materials and ad-
vanced technology. The depression of the 1930' s gave the area a harsh 
blow in that a drop occurred in the value of both farmland and farm pro-
ducts . In the �an cc:amni ties the amounts of trade and industry fell 
off, and Johnson City was especiall.y vulnerable in that it depended on 
the processing of lumber for the building industries which had also cut 
production for lack of aarket at this tille . Elizabethton, with two new 
Zrermessee State Planning CCIIIIli.ssion, Upper East Tennessee Division, 
AD Economic SurYey of tbe Tri-counties RegiSG of Upp4S Bast Tennessee 
"fl"&shville: StatePlanning Caamission, 19 )-;-pp . .w.-
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synthetic textile plants 1 was as vulnerable as Jobnson City 1 whereas 
Bristol, with a wider Tariety of industries, and Kingsport, with a major 
chelllical plant that was expanding in spite of the depression, suffered 
minor effects only. The depression era had little more than passed for 
the area when the hostilities of World War II began and the location of 
an ordnance plant in the environs of Kingsport caused construction wor­
kers to swarm into the area. S0111e 1.5, 000 of these IIOUgAt l3Guizaa for 
the construction period, with over .51000 then being retained for pro­
duction purposes. The other urban communities had geared their manu­
facturing plants for wartime production and in some cases were also 
importing laborers from outside the area. This meant that the urban 
centers of the area had to expand their public utilities and furnish 
better transportation, improved housing, sanitation controls, and better 
educational facilities, which called for emergency operations under war­
time conditions and JIUCh experrliture of money . 
The population of the area increased fran 151,002 in 1930 to 22$,6.30 
persons in 19SO, with the corporate area of Kingsport increasing same 
716.57 during t.his same period of t.ille . The populat.ion as listed for the 
thirteen urban places covered by the Bureau of the Census for 19.50 was 
81, .5.59 . other than Milligan College this was a listing of places having 
over a thousand people (Table XV) . Because of insufficient housing in 
the cities, and because of the policy of cOIIIIlUti.ng to wrk1 the popula­
tion has grown outward along the route-way-s. 
Just after the hostilities of World War II ceased the building and 
CCIIIPletion of four TV A dams in the area took place . This uprooted many 
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people fran their agrarian WSJ of life and resulted in another shift in 
population, in some cases to the urban areas, and in others tended to 
irrt.ensi.ty the density of the snall rural cCIIIIlunit.ies outside of the 
reservoir areas . The building of dams provided large reservoirs or 
water near each or the major cities or the area. Residential develop-
ment is mu.shrooming rapidly along the shore lines, especia.lly along the 
one s between Kingsport, Bristol, and Johnson City.  These clusters or 
population, together with those of the major urban areas, have resulted 
in new settlement patterns as well as a new way or living for the 
majority or people in the Upper East Tenne ssee area. 
III . INDUSTRIAL-URBAN EMPLOYMENI' 
Tbe industrial-urban employment is an index by which the rural-
urban and industrial relationships or the area may be shown. These are 
of importance if considered on the basis of the economic growth phases 
in that they show a continued trend Dla:y .frCR an agrarian way of life 
to one almost caapletely urban in character. 
The many contacts with industrial-urban centers enables rural and 
rural non-farm re siderrt.s to eaploy their labor resources more effective:cy, 
thereby raising their incomes and levels of lirtng. 
This very de sirable result is obtained through: (1) oppor­
tunitie s for the farm fam:il.y to migrate out of agriculture into 
the industrial-urban center, to higher paying employment in in­
dustry; or ( 2) without changing residence, the farmer, and/or 
members of his family, may take employment in a nearby urban 
center, earning JllUCh more for their labor than they receive 
freD farming. The farm. � be rented to a neighboring farmer, 
or the bulk of the land may be sold to hia, increasing the size 
and efficiency of his operations; or the farm. may be maintained 
by the original famil.:y' on a part-tiae basis . In either case, 
the recallbination of re sources toward greater capital and land 
and less labor in agricultural production will raise the return 
for �cal.tural labor and tend to equalise farm and nonfarm in­
comes . 
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This results in an overall homogeneous culture in that as both the income 
and the level of living are equalized there is a tendency for a higher 
percentage of the population to want the J��aey services offered by the 
govemment of urban CCBIIRlUllities . Thus large segments of the rural popu-
lation are enticed to seek residence either within the city or in the 
urban fringe . This movement to industrial-urban employment i 1!1 gaining 
in momentlDI constantly in the Upper East Tennessee area. According to 
figures released by the Tenne ssee Department of Employment Security, only 
10.84 per cent of the civilian labor force was employed in agricultural 
production as of June , 1959 . The se figures (Table XXXVI) are repre senta­
tive of only four of the counties of the study area. 4 . Figures for John­
son COunty are not available for 1959, but the total employment relating 
to the state employment insurance program in 1958 was 393 people for the 
l.rbe Tennessee Valley Authority, •Income Levels in the Upper 
Tennessee Valley: A Ccaparative �is,• T .58•1 AE (Knox'Yille : 
Division of Agricultural Relations, Tennessee Valley Authority, September , 
19.57) . 
b.rhe Sullivan COWlty estilllates include Holston Defense which is lo­
cated in Hawkins County but in the suburbs of Kingsport . Also, no attempt 
is made to take care of the c011111111ting problem. The workers fraa Scott 
(Gate City) and Washington Counties, Virginia and Green and Washington 
Counties, Tennessee, ccmauting to Sullivan County (Kingsport and Bristol) 1 
Tenne ssee, are included in the Sullivan County estimates .  Also, the wor­
kers frCII\ Johnson, Unicoi, and Washi.Dgton Counties, Tennessee, cc.mting 
to nizabethton are counted in the Carter County esti.Jiatee. There are 
also workers in Johnson City frail Unicoi and Carter Counties. 
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TABlE XXXVI 
ESTIMATED »>PLLYMENT IN UPPm EAST TENNESSEE, JUNE 1959 
Couut.ies 
Industry Cartier Sul.li van Unicoi Washington 
Mining and quarrying • • • • • • 
Construction • • • • • • • 
Food and food processing • • • • 
Textiles • • • • • • • • 
Apparel • • • • • • • •  
Lumber • • • • • • • • • • • 
Furniture • • • • • •  
Pa})8r • • • . • • . • • • • 
Printing • • • • • • • • • • • •  
Chemicals • • • • • • • • • • •  
Leather • . • . . • . . • . • • 
Stone-cl.q..glass • • • • • • 
Pri.llary metals • • • • • • • • • 
Fabricated J18tals • • • • • • • 
Machinery except electrical • • 
Electrical :aachinery • • • • • • 
Professional and scientific 
instruments • • • • • • • • • 
Hiscel.laDeous 118DU.facturing • •  
Transportation-coamunication­
public utilities • • • • • • • 
T rade....,hole sale • • • • • • • • 
Trade-retail • • • • • • • • • • 
Finance-insurance-real estate • 
Servi.ce • • • • . . . . • . • • 
Gaver.ament • • • • • • • • • • • 
DCIII.8stic and unpaid faaily • • •  
Unemployed • • • • • • • • • • • 
Agriculture • • • • • • • • • • 
83 
272 
33 
27 
139 
100 
80 
238 
39 
4,198 
0 
22 
0 
10 
0 
0 
0 
31 
138. 
26 
916 
188 
473 
8 72 
1.oso 
979 
1,790 
Total • • • • • • • • • • • • •  11, 704 
22 
1,923 
513 
1,386 
l,lll 
259 
4J 
1,299 
2,036 
7,696 
90 
1,278 
97 
119 
57 
2,097 
1,193 
9 
2,109 
1,259 
4,6<>4 
615 
1,565 
2,630 
3. 238 
2,737 
2,822 
43.007 
32 
108 
5 
0 
298 
101 
0 
0 
6 
125 
0 
4J 
78 
0 
0 
0 
0 
64 
817 
9 
)28 
44 
88 
369 
403 
1,200 
672 
4. 790 
Source: Tennessee Department of JQaployment Security. 
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1,301 
601 
996 
409 
701 
436 
0 
183 
22 
53 
110 
0 
315 
51 
46 
0 
78 
768 
929 
2.254 
373 
1,262 
2 .679 
2.395 
1,400 
1,421 
20,804 
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aonth of highest. aaploywaent and 226 tor the lov month . 5 It is assumed 
that many of' the workers in Cart.er COUDty ccanute frail Johnson County 
and are included in the data f'rCIIl that county. The data f'or the other 
four counties reveal an industrial-urban t)'Pe of' •ployment of' 8o,JOS 
people, vb:Ue the agricultural eaployment amounted to onl.7 81 70S. When 
this is broken down on a county basis the industrial dominance of' Sulli­
van CouDty in this type of' employ��ent is shown. It has 43,007 people in 
its civilian
. 
labor force, with a total of 2,822 engaged in agricultural 
emplo;ywent. This means that agriculture accounts tor only 6 • .$6 per cent 
of 8J1Ployaent in tbat count,-, while 93.4 per cent of' the labor force is 
engaged in an industrial-urban type of' cployment . Washington County 
shows the largest per cent of' agricultural vor.ker&J 16.44 per cent of' 
its total civilian labor force is engaged in agri.cultlll"8l. production. 
Carter COUJrty is the next higbest; with 15.29 per cent, followed by Unicoi 
with 14.03 per cent. 
The area' s  urban employment is increasing (Table IIXVII) ;  f'ralll 
October 19S8 until October 19S9' there was an addition of 31 76o people 
in industrial-urban work. This increase relates to the Tri..Citie s area 
o�, which includes Carter, Sullivan, and Washingtc)n countie s .  This 
factor of constant� i.ncreasillg ell})l.oyllent assures continued urbanization 
around the major urban centers . 
Srezmessee DepartmeJit. of' Bllpl.oyaent Security, •Basic &lplo,a.eDt 
Security Data, State of Tennessee, with Count,- Data' ( laahrllle: 
Tenne ssee Depart.-nt of &llplo,.ant Security, Research stati.8tics Section, 
1958 ) .  
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TABLE XXXVII 
FSriMATID HONAGRICUI1l'URAL EMPLOYMENT IN TRI-ciTIES ARIU., OCTOBER 19.59* 
Industey 
Total 
Manufacturing 
Food 
Textile 
Apparel 
LUI!IIber 
Furniture 
Paper 
Printing & publishing 
Chemicals 
Stone, clay, & glass 
Machinery, except elec. 
Electrical machinery' 
All other 
Hon-canufacturing 
Mining and quarrying 
Construction 
Transp., COIDIIl. ,  and 
public utilities 
Trade 
Wholesale 
Retail 
Finance, insurance, 
real estate 
Service 
Oovel"'llllent 
Oct. 
19.59 
74,900 
33,86o 
2,220 
2,880 
. 2, 560 
1,390 
1,210 
1,58o 
2,550 
12,300 
1,830 
970 
1,910 
2,46o 
la-,040 
210 
6,140 
4,590 
14,2.30 
3,020 
ll,2lD 
2,46o 
5,690 
7, 720 
llet Cbanae 
Aug. 19S9 Oct .  1958 
Aug. Oct. to to 
19.59 19.56 Oct. 19.59 Oct. 19.59 
73,86o n,l.4o + 1,040 + 3,76o 
331hl.O 321860 + 4.5o + 1,000 
2,210 2,15<> + 10 + 70 
2,750 2,640 + 130 + 240 
2,560 2,290 0 + 270 
1,430 1,230 - 40 + 16o 
1,140 1,200 + 70 ' + 10 
1, 530 1,540 + So + 40 
2,400 2,430 + lSo + 120 
12,hl.O 12,46o - 110 16o 
1,740 1,810 + 90 +· ·  20 
890 830 + 80 + 140 
1,95o 1,970 40 6o 
2,400 2,310 + 6o + 15o 
40,4.50 .38,280 + 590 + 2,76o 
210 210 0 0 
.5,900 4,690 + 240 + 1,4.50 
4,510 4,340 + 80 + 25<> 
14,o.5o 13,� + 180 + 75o 
2,940 2, 770 + 8o + 250 
u,uo lD, 710 + 100 + 500 
2,450 2,370 + 10 + 90 
5,610 5,470 + 80 + 220 
7, 720 7,720 0 0 
*'raehington, Cart.er, and Sullivan counties in Tennessee, and 
Washington and Scott counties in Virginia • 
. 
Source : 'Tennessee Department of EmPlo,yment Security. 
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IV. URBAN DEVEI..OPMEN'l' PATTERNS 
Urban developaent patterns in Upper East Tezmessee represent 
adjustments to cultural changes am to physiography. The agglcaerations 
of population outside the corporate limits of Bristol, Blizabethton, 
Johnson City, and Kingsport have developed along the main routes of 
transportation and along the TVA lakes. This is seen in the finger-like 
extensions along the highways and the nodular forms at intersections 
(Figure 86) .  A comparison of the area1 s urban population pattern of 1959 
with that of 1902 reveals many interesting facts (Figures 85 and 86) . 
There are eighty-eeven separate urban and semi-urban places within the 
area at the present tillle in contrast to fourteen found there in 1902. 
MaJlJ' reasons exist for this decentralized pattem of urbanization in the 
area in relation to industrialization, but one ll&jor factor ie apparent 
in the change of •pbasis in modes of transportation. The early urban 
places were alllost cc:.pletel.y tied to railroad transportation, whereas 
today only the core and the industrial sites of the four major centers 
reflect this dependence on railroads. To a great extent the overall 
growth pattern is paralleling the ridge and valley province to the north 
and southwest. Possi.b]J" this is a reflection of the wind factor as the 
area ie in the path of the westerlies. Kingsport is an exception to 
this pattern as three barriers exist on the west side of the city. 
Tbese barriers are the South Fork of the Holston River, Bq1 s Mountain, 
aJXi the Holston Ordnance Works . Even so, urbanization has jumped the 
river and is begiimi.Dg to take place north of the Holston Ri"fer away 
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from t he  ordnance. plant and to the south of Bay' s Mountain along highway 
81. The industrial pull of Kingsport industries and the two isolated 
pl.ant8 producing precision military" equipaent is seen in the octopus­
like projections frolll Bristol toward Kingsport and Johnson City, aJ.cmg 
with the clusters of subdivisions similarly oriented . Elizabethton and 
Johnson City have a siailar urban tringe in that developnent has taken 
place along ujor routes of transportation. This string type of fringe 
developaent is indicative of commuting tram each of these cities to ' tbe 
other as well as toward Kingsport. Recent developaent on the f'ringe of 
Elizabethton indicates the pull of the new industries of Bristol in that 
it has taken place along the highway toward that city. 
Each of the individual urban centers bas its own settlement pat­
tern and tunctions which, in sc:me wq, shows its different phases of 
economic growth and the influence of certain p}V'sical features duri.Dg 
tbe time of developnent. The exact site and relative location of an 
urban place in the area is oi'tiaes a controlling factor in the type of 
settlement pattern which ulti.Jiately evolves .  
As Johnson City has long been a focal point for transportation 
routes it is not unusual that a st� type of developaent should appear 
along the radiating routes. The location of East Tennessee State College 
and of the Mountain Halle Veterans Facilities and their subsequent growth 
have added greatly to the urbanization of Johnson City. This is a par­
tial explanation of the string town pattern connecting Johnson City with 
Jonesboro . Baployees of both institutions have a teDdenc;r to seek hales 
located outside the corporate l.ildts, yet within easy access of all the 
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facilitie s offered by the city. These locations are on the side of town 
next to the places of employment and reduce the expense of cCllllllllting. 
Other groups of people have tended to settle in this section. One group 
is the parents of several college age children who find it less expensive 
to canmu.te to work at distant places than to have their children li'Ve on 
campus at the college . Another group caaprises the county and urban ad­
ministrators who have found this location convenient to offices in both 
Jonesboro and Johnson City. 
The settlement pattern of Bristol, Tem1essee , reflects the in­
fluence of topograp:ey, railroads, and political boundaries, as well as 
the present dq influence ot the JIOtor Tehicle which bas opened up fringe 
areas to settl81118nt. Bristol occupies a central location in the ridge 
and valley section and is divided by the boundary line between Tennessee 
and Virginia. It is also the connection point of the Southern with the 
Norfolk and Western Railroads . The state boundary at this point is an 
. east to west parallel and to sane extent influences the urban pattern in 
that it is rectangular and parallel to the boundary line for sane distance . 
Tbe central business district, the older residential area, and the light 
umfacturing sector of Bristol are located vi thin this pattern of develop• 
ment (Figure 69) . As the Southern Railroad enters the city !roll the south­
east between tvo small ridges a substantial section of the city to the 
east of the railroad, including a heavy 118llufacturing sector adjacent to 
the rai�ad is laid out in a &elli-rectangul.ar pattern which has been 
acijusted to the railva;y and to the undulating terrain. To the east of 
the railroad this rectangular pattern has been changed into a tl'iaDgular 
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pattern which has apparent)Jr grown toward the soutlnre st along the early 
stage coach road following the drainage pattern.. This sector has recent­
ly undergone accelerated residential growth due to the location of a 
large industl'1 a few mile s avq. Settlement bas maved to the rolling 
hills of the ridges on both sides of the higmrq. The appearance of 
cul de sacs, loops, and circ�s in the tr8ll8portation pattern is in­
dicative of rolling hill land. The per cent of gradient in access has 
been prlni mj zed by JIOtor vehicles, while the size of the lots and the per­
missible road gradient is controlled by the Bristol Planning Camrlission 
to insure safety and sanitation. .A. large vacant land space exists between 
this section of Bristol and the western section. The lack of developnent 
in this case is caused by a shale ridge . The cost of lower level land is 
still cheap enough to attract the builder; ultimately it will be neces sary 
for him to meet the expense of developing the areas having rougher terrain. 
To the northwest of this ridge the settlement pattern has developed parallel 
to the southwest trend of the ridge and has been adjusted in a triangular 
fashion to the east-we st direction of the state boumary line . This trend 
toward a southwest alignaent with the ridges is uidque in the wbole area 
in that develop�ent has taken place on both side s of the highwq leading 
to Blountville, which is about mid.vay between Kingsport and Bristol. 
Developaent at the present time has not completely filled in all of the 
vacant land. In some instances, where the bigmray frontage is just 
beginning to fill up, a deep setback occurs and the size of the lots 
appears to be one or more acres . This trend in developaent points to 
the industrial pull toward Kingsport and to the habit of cCIIIIIlUting rather 
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than moving nearer the job .  It also points to a way of life which repre­
sents an adjustment to the transciency and aobility that is necessary in 
an urban canmunity. 
Elizabethton, located at the confluence of the 'Watauga and Doe 
rivers in Carter Count;y, is an industrial and agricultural center which 
shows auch planning in its settlement pattern and urban developaerrt. . 
GeneraJ.l31 the urban developaent bas taken place in a rectangular pattern 
fran east to west in relation to the Watauga River and to the Doe River 
which joins the Watauga from the south. The western section of the city 
along the Watauga River and along the Clinchfield Railroad, as well as 
the major highwq 1 bas been used for industrial developnent or held in 
reserve for that purpose ( Figure 44) . Because of topograpey and the 
steep gradient the rectangular pattern beccaes undifferentiated near the 
southern edge of the corporate limits and in the fringe developments 
located there . The more congested area is in the center of the city 
which is bisected by the route of the Er&WNC Railr�d. Here the pattern 
adjusts into a triangular one as the railread turns to parallel tbe valley 
of Doe River. Thereafter tbe pattern of development again. returns to the 
dominant rectangular form . The central business district is near the 
point at which the railroad turns south and sends a spur line to the· north 
toward the Watauga River. Both to the north and to the south adjacent to 
the railroad a few small Jll&llufacturing e stablisbments are located. The 
location of these plants, as well as the low cost housing develo}Dent near 
thell, is apparent� a result of the railroad. last of the Doe River the 
pattern of settlement has been disrupted by a small knob which rises 
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abrupt� and extends in a northeasterly direction. Recently 1 with in­
creased industrialization fringe areas are developing along both the 
Watauga River and southeast of the knob . Developnent along the south­
east of this knob has resulted fran the building of the Watauga Dam and 
reservoir by the TVA as the access route to the project was in this 
direction. .Ample vacant land exists for internal expansion, yet the 
octopus-like fringe areas extend toward the larger urban cent.ers of 
Johnson City and Bristol. 
The urban development of Johnson City has been haphazard (Figure 
56); many different sectors of development occurred indicating different 
phases of growth. The northeastern section which has a northeast-south­
west rectangular trend was the early residential and business district 
of the town laid out by the first developers in response to the location 
of the Cranberry Iron Works at the junction point of the Southern and 
the ET&WNC Railroads . This sector was subdi Tided in blocks parallel to 
the railroads and the general trend of the terrain in the inmediate area. 
The central busine ss district is within the triangle formed by the three 
railroads as they pass through and around Johnson City (the Southern, the 
Clinchfield, and the Er&WNC ) .  This district is probably the result of 
the location of a water tank used by the Southern Railroad Canpany. This 
tank was filled from a spring now under the main downtown hotel. The 
trains stopped for water and loading and unloading of merebandiae occurred 
at the same time. As a re snlt warehouse and other e<IJIDlercial. establish­
ments appeared. 
The hardwood noO"ring. plants located along the Clinchfield and 
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El'&WNC Railroads east of the central busine ss district have led to a 
congested development in which low cost housing is l�ated. This section 
has been adjusted in a quasi-rectangular pattern around railroads, steep 
ten-ain on the southeast, city recreational facilities and a warehousing 
district to the northwest, and to a recent urban renewal housing project 
to the north as well as to a small manuf'acturing district adjacent to the 
corporate limits on the northeast.  Directly' south of the central business 
district the major street pattern runs parallel to the Clinchfield Rail­
road on one side and has been adjusted to rolling hills on the other in 
size of lots and street pattem. Settlement has crossed this hill and is 
now spreading out into fringe area subdivisions al11ng transport routes 
leading to Erwin and Elizabethton, and along county roads at the base of 
Buffalo Mountain. The pre sent location of the Industrial Park of Johnson 
City is located in between these clusters of subdivisions adjacent to the 
railroad. The city and state planning carnissions are trying, through 
zoning regulations, to reconcile these two different types of land use . 
The grounds of East Tennessee State College and Mountain Home were 
tor a long time cultural barriers preventing urbanization to the west and 
southwest except for a mill town area between the two railroads as they 
enter the city from the southwest. This mill town area is congested 
with no apparent pattem o£ develOJIIlent other than segmented as spurs of 
railroad cut through to the li&D.ufacturing plants in that area. This sec­
tion or the southwest has developed into a low level housing area or 
laborers for a hardwood nooring canpaey, a spring and bedding plant, and 
a textile plant. other fringe subdivisions have developed in clusters 
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west of this area, and have almost reached the city limits of Jonesboro. 
The present trend of growth in urbanim is along the entire north­
west section of the city. Fringe and rurban subdivisions have developed 
intermittently sone three miles beyond the present corporate limits. 
There are two types of subdivisions in this large area. One is the group 
of subdivisions in which the industrial workers have built on sub-aa.rginal. 
lots without proper regard to utilities .  The other i s  the group of .sub­
divisions in which the professional workers have settled and have reserved 
large tracts of land aiid have a differentiated pattern of develop!llellt 
controlled by the local planning cOI'IIIlis sion in accordance with the zoning 
regulations pertaining to their .future welfare . These two types of sub­
divisions are also interspersed along the highway and the TVA lakes all 
the way freD Johnson City to Kingsport . 
Terrain and transport routes are the dominating factors in the 
settlement pattem and the subsequent urbanization of Kingsport (Figure 
74) . The industrial plants are located on the flatland paralleling the 
South Fork of the Holston River and the · central business district lies 
in a similar situation only .further back frcau the river and just south 
of the nat area between the connuence of the river and Reedy' Creek. 
The gener&l pattern of the city is one of rectangular settlement parallel­
ing the river and adjusting to the rolling hills with large loops and half 
circles. These hills provided sites for the first residential sections; 
the major thoroughfares show definite a.ligmaent with them. Sporadic sub­
divisions haTe developed in all directions along routewqs on the fringes 
ot Kingsport. As the fringe area is rolling hill countr, an indefinite 
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pattern of develo�eut is present in most areas. The fringe areas to­
ward Bristol and Johnson City have been developed by a higher income 
group than the areas to the north leading into Gate City 1 Virginia. 
This means less conge stion and the availability of more urban facili-
ties. The subdivisions to the north of Kingsport have developed in 
parallel patterns along the ridges and are only separated frau each 
other by hill land too steep to allow for inexpensive housing . Recent 
settlement patterns between these ridges have been characterized by 
rectangular lot• hewed out of small farms. 
Tbe 1959 directory of Kingsport lists a population of 111345 for 
its urban area .6 Both Gate City and Weber City, Virginia, are included 
in this count . Without the Virginia towns the director,y showed a popo.­
lation of 62,499. Only 24,.$40 people live inside tbe city lilllits, but 
the Kingsport Post Office serves an estimated 8b,,ooo • . .According to the 
director,y 28 ,000 workers earn their living in Kingsport, and the total 
pqroll last year was $1201 731,4$1. The average income per f811ily is 
listed as $6,485, as c011pared to $5,546 for Johnson City, $5,517 for 
Bristol, $5,533 for Knoxville, $5, 033 for Chattanooga, $5,483 for Nash­
ville, and $5, 780 for Memphis, Tenne ssee . If the faa� incam.es for the 
three Jl&jor urban centers of Upper East �ennesaee were averaged they 
would show a higher average than that for tbe four aetropolitan areas 
in the state . 
The above average inccme level, together with increasing 
6 KDa.nille Hews-sentinel, T.bursdq, May 211 19591 P• 37 . 
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industrializ ation will result in continu.ed urbanization of the entire 
area. This will and has, in faot, already resulted in an extensive 
effort. on the part of city and regional planning collllllissions to set up 
regulations for a period of extensive growth which will allow for order­
ly develo}ll8nt .  
CHAPrER IX 
PROSPECTS 
Manufactural developnent in any one place is dependent upon in­
til'late interrelationships between lmman activities and p}V'sical re­
sources .  The Upper East Tenne ssee area is sillilar 'to a growing child 
in that each dq new problems are· created fran past activities as well 
as prospects of new ones being anticipated for tanorrow. Many of the 
existing industries have been hindered in expansion by' an ever expanding 
population utilizing land for residential and CCIJ'D8ercial purposes with­
out regard to a wise land use program . This has re sulted in the begin­
ning of decentralization of existing industries as well as the apparent 
decentralization of industries attracted to the area frcn elsewhere be­
cause of the low wage market and its central location with respect to 
markets in the northeast, the Jd.dwest, and the southeast. These decen­
ttal.ized and expanding local industries have drawn ma.n;y cCIIIDIIIlting em­
ployees from various parts of the area, but they are also the instruments 
in further scattering the population throughout the rural areas . This 
has led to a type of urbanization nodal to existing centers as well as 
concentrations of separate settlements .  Both �ustr.y and its related 
population require JIUUIY" urban services such as administration, taxation, 
utilities, protection, and education. As decentralization continues, 
county 1 state 1 and federal governments become iiiV'ol'Yed in problems of 
land use, taxation, transportation facilities, sanitation, use of public 
waters , and finance . Thus it seB!ls that industrialization holds the key 
to the continued growth and welfare of the population of Upper East 
Tennessee . 
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The potential for ��&nufacturing ia based on an ana.lysis of the 
advantages and disadTantages of the area for the industrie s now located 
there, and the generalised needs of industry in other localities. .A. 
survey of the sites of the area' s industries and of industrial personnel 
revealed the following a.d'Yantages: ( 1) nearness to forest resources, 
( 2 )  an inaxpensiTe labor aarlcet, (3) the mores of the natiTe population, 
(4) an abundance of industrial water, (5) nearness to coal fields, 
(6) adequate transportation facilities, ( 7) orientation to aajor markets, 
(8 )  gOYerllll8ntal cooperation, and (9) available space . The disadvantages 
listed vera: (1) lillited space for plant operation, ( 2) CCIIlpetition for 
land used for purposes other than industrial, ( 3) lack of markets, 
(4) distance trc:n western market, (5) lack of technical sld.lled labor, 
(6)  high rent, ( 7) traffic congestion, ( 8 )  disunited plant sites, 
(9 ) dwindling suppl.7 of harcbrood.a, and ( 10) taxation. 
As can be seen .traa this Ustillg, variation exists in vbat the 
different industries consider as being advantageous . Therefore, at the 
beginning it vas recognized that a number of specific as well as general 
requirements are necessar;y for industries of different types. Prospects 
are geared mostl7 to potential industrial sites as little can be done in 
retrospect for establishments with unfavorable locations and situations. 
As time passes, such things as labor, power, transportation facilities, 
and the attitude of govermaent in financing become more elastic along 
vi th taxation in order to be of greater service to industry. Tlms 
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these things are part; of the overall picture of the industrial prospects 
and do affect both the potential industries as veil as the ones already 
in the area .  
IndustriaJ. sites �mst be broken down into two categories in order 
to have substantial meaning, sites for individual plants, and sites suit­
able for industrial parks . A plant site may be evaluated according to 
anticipated size and type of production, and may include several hundred 
acres or it 1181' be only a •loft" over a downtown store . On the other 
hand, an industrial park is thought of as a large area comprising space 
and facUi tie s for several industries set up under cert� laws and 
agreements so as to be attractive to both prospective industry and the 
owners of the park. The Upper East Tennessee area is fortunate in that 
it has both types of industrial sites available . The evaluation of a 
specific site for industry is dependent on many tangible factors relevant 
only to a particular industry. Since industrial parks must have character­
istics which meet the requirements for a variety of industries the loca­
tion of a site is very important. 
A recent survey of the Upper East Tennessee area made by the 
Tennessee State Planning Commission and extended for this study shows 
the location of available industrial sites for that part of the state. 
Criteria having a wide variety of items were used in the selection of 
these sites. Because of traffic congestion and division of plant sites 
by traffic routes the vacant areas inside cities which may be zoned for 
industry are not always the best. A relative location to a city is im­
portant in that the city serves as a focal point for trade and services .  
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The size of a potential site is important along with the •J.q of the 
land." A large industry may wish to decentralize and expect service 
type industries to follow and locate in the same area. Essenti� 
flat land which does not need much grading for plant construction is 
important in the initial plant cost. If this type of land is used then 
the matter of drainage is just as important as the level nature of the 
land. But all of these characteristics are of no value unless access to 
railroads and highways is present or assured. Then, depending on the 
nature of industry and the size 1 certain types of utilitie.s are necessary. 
The two things most needed in the w� of utilities are water and sewerage 
disposal. Here again the availability of a water suppJ.i is of prime i.Jil-
portance both for industrial processes and for the sanitation needs of 
the industrial workers . 
The foregoing criteria were used on an arbitrary point system set 
up by the State Planning Commission for the selection of potential indus­
tries with a max:i.aull score of 100 points being assigned to a site (Table 
XXXVIII ) . A total of forty-nine sites1 was selected within the five 
county area (Figure 87) . According to the point systaa, these sites have 
varying degrees of industrial potentiality. Washington County bas the 
greatest mmber of potential sites having a large acreage (Table XXXIX), 
but the absence of a railroad keeps sites 36, 31, 39, and 40 £.ram being 
among the foremost potential sites in the area. Field observation shows 
!seven of these sites are in Johnson and Unicoi counties which are 
not covered by the State Planning Camnission report but have been included 
in this study frail subsequent field work. 
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TABLE InVIII 
RATING SYSfEM FOR POrENTIAL INDUSTRIAL SITES, UPPER EAST TENNESSEE 
Location or site MaxhnJm Score 
Within 2 Jlil.es or an incorporated cit7 
Within $ miles or an incorporated city 
Within 10 miles of an incorporated city 
Within 1$ :ail.es of an incorporated cit7 
Within 20 miles of an incorporated city 
Size of site 
Above $00 acres 
1()()..499 acres 
7$-99 acres 
So-74 acres 
0-49 acres 
MaxiJmml Score 
• 
Terrain 
Essential.ly flat 
Rolling 
Maximum Score 
Other 
Drainage 
Good 
Fair 
Poor 
Maximum Score 
Railroad MaxiJmJm Score 
Through or adjacent to site 
Within 1/4 mile of site 
Within 1/2 mile of site 
More than 1/2 mile fran site 
Big� Maxi.mum Score 
Stat.e or federal highway through or adjacent to site 
State or federal highway within one llil.e of site 
Proposed state or federal bighwq through or adjacent 
to site 
Proposed state or federal highllq within one mile of site 
More than mile fran site 
Water Ma:rlllum Score 
River or lake on or adjacent to site 
Large stream on or adjacent to site 
Local creeks on or adjacent to site 
Source: Tennessee State Planning Colllllission. 
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TABLE XXXIX 
NUMBER OF POTENTIAL INDUSTRIAL SITES BY COUNTI� ACCORDING TO SIZE 
Over 500 10C>-b99 75-99 50-74 0-49 
Acree Acres Ac�s Acree Acres Total 
County (!fullber) (lumber) (Number) (:Number) (Number) (Number) 
Cart.er 2 5 2 0 3 12 
Johnson 0 4 0 0 0 4 
Sullivan _ 4 6 1 0 2 13 
Unicoi 0 2 1 0 0 3 
Washington 7 5 0 · 5 0 17 
Total 1.3 22 4 5 5 49 
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that an old roadbed of the Southern Railroad still exists fran Johnson 
City to Embreeville ; with little grading this road could be reactivated 
and would provide excellent transportation service to these large poten-
tial industrial sites. Sullivan County has the greatest number of sites 
with a high •potential use" rating (Table IL) . The county next in order 
is probably Carter in which there is a railroad near most of the poten-
tial sites;  however, the rail lines extending into the largest potential 
sites have been abandoned. If a large industry requiring heavy trans-
portation were to locate on one or more of these sites, it is assumed 
that the abandoned lines could be reactivated. 
The Termessee State Planning CCllllllli.ssion has surveyed and canpUed 
data on forty-two potential industrial sites in Washington, Sullivan, and 
Carter counties .  2 These data consist of an aerial photograph airl a topo-
graphical map of each site and its immediate surroundings , as well as a 
general de scription using the criteria discussed under the point system. 
Sites 2, 211 and 29 are shown in this study as representative sites and 
as sites located near urban places  (Figures 88 , 89, and 90) .  Site llUJil­
ber 2 is adjacent to the city of Kingsport and is actual.ly an extension 
of the planned industrial area of that city across the South Fork Holston 
River onto Long Island and across it to Bays Mountain. This site consists 
of approximately 36.5 acres having a length of 61000 feet and a width of 
.500 i'eet. A. spur of the Clinchfield Railroad goes through the site and a 
2-upp;;r · East Tennessee Regional Planning CCIIIII'lission, "Industrial 
Site Survey of Carter County, Sullivan County, and Washington County" 
( Naslwille : Tennessee State Planning Commission, 19.59 ) . 
TABLE XL 
POI'ENTIAL INDUSfRIAL SITE LOCATION NUMBER AND POINT EVALUATION 
Br COUNTI� 
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Carter Johnson Sullivan Unicoi Washington 
Site Site Site Site Site 
No. Points No. Points No. Points Ho. Points No . Points 
16 6o 46 50 1 53 43 71 13 53 
18 61 47 57 2 87 44 82 14 53 
21 80 48 62 3 S6 45 87 17 53 
22 64 49 64 4 62 19 53 
25 74 5 58 20 35 
26 75 6 32 23 75 
27 67 7 64 24 S6 
32 82 8 64 28 59 
33 72 9 51 29 85 
38 77 10 62 30 77 
41. 66 11 37 31 81 
42 68 12 S6 .34 53 
15 64 35 45 
J6 66 
37 74 
39 71 
40 74 
Figure 88. Potential industrial site number 2 (Tennessee 
State Planning CC1111lission) . 
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.> 
Figure 89. Potential industrial site number 21 (Tennessee 
State Planning Commis sion) . 
Figure 90· �W indUstrial site
 number 29 {Tennessee 
State Plarm1Dg Calllission) . 
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paved county road parallels the site on the west leading to state highway 
81 some 11$00 feet to the southeast and to u .  s .  Highway 11-W just across 
the river to the northwest. The land is essentially level and in a high 
state of cultivation. The site was endangered by flooding until the 
construction of the Fort Patrick Henry Dam a few miles upstream. Since 
its construction this hazard has been abated and the southeastern section 
of this island is already undergoing industrialization. 
Site 211 which extends eastward from Elizabethton, is adjac�nt to 
.. 
the Watauga River. This site consists of apprOxiiiaately 1, 730 acres of 
essentially nat land which has very good drainage . State highway 91 
parallels the site am the abandoned roadbed of the ET&WNC Railroad is 
adjacent to or within the site for a distance of about four miles . This 
site has been evaluated with 80 points, but if rail facilities were added 
it would be one of the foremost sites in the area for industrial purposes .  
Site 29, adjacent to Johnson City, consists of l,o65 acres; parts 
of the area are rolling with slopes between 10 and 20 per cent 1 while 
sane parts are essentially level. Drainage is good and a small creek 
flows through the site. It is well served by both the Clinchfield Rail-
road and U. S .  Highways 19-W and 23 . 
An industrial park for Johnson City has been established to the 
northeast of the site on which Thana.s Products is located. The Imperial 
Furniture CCXIlpany is to locate in the industrial park near Thana.s Pro-
ducts . The Industrial Park Camdssion has an option on a small segment 
of site 29 adjacent to the highway and railroad across from the Thomas 
Products plant. The aerial photograph shows the area to be in a state 
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of cultivation with small areas in woodland. The woodland areas are 
rolling and in sane instances rough, caused by outcropping of l.illlestone 
which bas made cultivation impossible . These areas could be used for 
recreation and in some instance s for parking facilities. The photograph 
also shows the settlement pattern developing to the northeast of the 
site as well as near the base of Buffalo Mountain directly' to the south­
west. 
Site number 47 is unique as it contains Johnson County' s Number 1 
Industrial Park made available by the Johnson County Court; it contains 
approxiaately' 110 acres haYing undulating to level terrain. The indus· 
trial park section contains .30 acres am bas been planned for 3 plant 
sites to contain appraxiJDately 10, 8 ,  and 8 acres each, with roaa fc;>r 
expansion. A small creek flows through the area, but it is too small 
to be of value industrial.l.y . The site is about two miles north of Moun­
tain City and about one Jlli.le from hig.llwa1' 421 . There are no railroad 
facilities available and apparently no prospects of such because of moun­
tain terrain and the scarcity of a resource hinterland. Even so the fac­
tor of a local gover.a.ent offering facilities to interested manufactural 
entrepreneurs with state &id in financing the buildings and equipment 1/Jlq 
in the near future change the export of labor for motor carrier exported 
industrial goods . 
The municipalities and counties of Upper East Tennessee are taking 
advantage of the Tennessee Industrial Building Revenue Bond Law of 1951 
and the Tenne ssee Industrial Building Bond Acta of 1955. The 1951 law 
allows lllll1'1icipalities (and counties under the 1953 amendment) to issue 
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revenue bonds to finance the construction, purchase, or improvement of 
buildings within the JIWli.cipality proper or up to ten miles from the 
city• s boundaries or in case of a county within. it.s bouMaries .  The 
revenue bonds under this law do not constitute an indebtedness against 
the municipality or county nor a loan of credit. The bonds themselves 
do have a lien on the rental of the building. The 1955 Industrial Bu.Ud-
1ng Bond Acts constitute two laws. One is the Industrial Developaent 
Corporation Bond Act which authorizes cities and counties to set up 
Industrial DeYelopaent Boards which can obtain charters of incorporation 
from the Secretary of State . The boards are allowed to issue bonds pay-
able only from revenues realized fran the lease or sale of industrial 
buildings . However, the governing body of a IIUDi.cipality or county can 
pledge faith and credit and may levy taxes to guarantee �nt. The 
other act authorizes cities and counties to issue full faith and credit 
bonds to purchase , const:Nct, and enlarge industrial buildings for lease 
to industrial concerns . Rental inooae from the buildings has to be 
pledged in p81Jilent of interest and retirement of principal. Interest 
rate on the bonds is not to exceed 6 per cent, and forty years is the 
maximum maturity for arq issue .  Included in the act i s  the authority to 
pledge full faith and cred.i t of the county or incorporated city or town. 3 
Erwin has the prospect of the Superior Home CCDpaizy" of Elkhart, 
Indiana, which wUl occupy a 15,000 square foot buiiding to be erected 
lrennessee State Legislature, 1955 Public Chapter 209, Senate Bill 
No. 501, Sections 11 2, 3, 4, and 5 .  
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under terms in which a .. $0,000 bond issue has been approved by the State 
Building Finance Caamittee under the 19SS Industrial Building Bond Act. 
Under the same act, Johnson City voters approved an $800,000 industrial 
bond issue in August 19$9 to construct a 2001000 square foot building to 
house a plant for the llllperial Furniture Cc:apany of Grand Rapids, Michi-
gan. 
The heal t!v" condition of the local industrial environment of the 
area is best seen in the expansion of its industries and the magnetic 
pull which attracts new industries doing their own financing. The 
Tennessee Eastman C� is building a high..purity }'ordrogen plant at its 
Kingsport installation as a part of a $601000,000 expansion program. Not 
in the study area but located largely because of the Kingsport influence 
is the new glass plant to be built at Greenland in Hawkins County, four­
teen miles southeast of Kingsport. This is to be a $$010001000 plant 
with a yearly capacity of approxillately forty mllion square feet of one 
quarter inch plate glass. This prospect may mean that the industrial 
area is beginning to expand "down river. •  Another prospect is the plan 
of Thomas Plastics, Inc. of Detroit to conbine operation with the Thomas 
Products plant which has been in Johnson City about a year. The indus­
trial prospects of the Upper East Tennessee area appear to be in process 
of consolidation and expansion. Local goverJDents are presenting a wel­
come atmosphere in their efforts to prorlde for the welfare of the people. 
This is shown in the willingness of the people to vote for the issue of 
industrial bonds and taxation policies to provide for a better industrial 
envirornent .  
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The realistic tax assessnents on private, coaercial, and indus-
trial properties in the study area are attractive to people or firms 
locating there . No concessions are offered to attract industries . c. W. 
Hicks, Tax Assessor for Sullivan County 1 made the following comment: 
This county has not offered 8I'I3 concessions to attract indus­
try. We do try to assure 8II1' industry 1 c�rcial enterprise 1 or 
potential bame owner, that they will be fairly assessed in propor­
tiOn to the property already on the tax rolls . We feel this 
as surance of fairness is just as attractive, or more so, to desir­
able firms, and people, as conces sions for a limited period of 
time . We feel that the recent location of new industries in this 
county, and the e�ion, and planned expansion, of those already 
located here, is definite proof of the desirability of this method 
of assessing . 
Unicoi County is attracting industry b.Y use of the 1955 Industrial 
Building Bond Acts in which buildings and land are set up in the county 
name under a lease purchase agreement which allows the property to be 
non-taxable as long as it is in the possession of the county . Other than 
this no acros s the board property tax concessions are made . The tax rate 
is lower in the valley counties of Washington and Sullivan than in either 
Carter, Unicoi, or Johnson. This is probab]Jr due to the greater degree 
of overall devel()Jaent of these countie s as well as to the value of the 
low land being more highly prized for agricultural use than the mountain 
lands. As the valley areas posse ss most of the population as well as the 
larger number of :unufacturing sites, new hcllles and other buildings tend 
to locate there . Thus the valley countie s have higher assessments and 
lower rates per hundred dollar evaluation. The property assessment of 
Sullivan County in 1958 amounted to $ll1,.315,929, whereas in 1959 the 
asse sSIIlent vas $1.14,.3181 904 . In other words, construction in the county 
increased the assessment more than $.31 0001 000 in one year. The tax rate 
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in SulliTan County for 1959 was $3 .27 per one hundred dollars of evalua-
. . ... ... ,.. 
tion. The Tennessee Taxpayers Association shows this county to be assessed 
at about 35 per cent of actual value . Johnson County, on the other hand, 
has a tax rate of $4.68 per hundred, and the c�ty seat, Mountain City, 
has a $2 .15 rate · per hundred. Unicoi County has a tax rate of $4.48 per 
. hundred and Carter has a rate of $5.86 . Carter County, however, has 
just completed a new .assessment which shows that : 
Property in the county, exclusive of the city, is Talued at 
$54,941,651. 
County officials hope to use this appraisal as the basis for 
a new type assessment for Carter County. County Judge George 
Eaton and Trustee Crumley Boone said that on a basis of a 50 per 
cent evaluation of the total figure, for assessment purposes, a 
new tax rate of $1.10 would bring in the same amount now being 
collected by the county fran this property. 
The breakdown shows that property in Elizabethton is valued at 
$30,429,029 . 
The industrial property, including North American Rqon Corp., 
American Bembert Division of Beaunit Mills, and Tri-8tate Container 
Corp., is $31,666,095. 
Judge Eaton said the increased obligation of the county, includ­
ing a proposed $31.$00, 000 school building program, would mean that 
the count;r will be required to raise almost $400,000 more in local 
taxes than the present amount. He said in order to meet these 
obligations a new tax rate biused on this appraisal would lilcely 
be $1. 75 per $100 valuation.4 . 
The tax rate for Washington County for the year 1958-1959 was set 
at $3.80 per hundred dollar evaluation. Even though different rates and 
different assessments occur fran place to place the city and town dwellers 
�oxville News-sentinel, December 13, 1959, p. 1.  
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p� about twice as much in taxes as the county dwellers . This is for 
the additional services and benefits offered by the urban governments . 
These additional service s and benefits are nece ssitated by the concen­
tration of a greater number of people in a small area and their need 
for sanitary facilities as well as the ability to move from one place to 
another with greater ease and safety . 
The area as a whole has a well developed transportation system. 
Being on the border line of the Official and the Southern freight rate 
territories it enja,ys a favorable position for the assembly of raw 
Jll8.terials and the distribution of finished prodmts both by rail and by 
motor carrier . The Southern and Clinchfield Railroads serve industrial 
and commercial facilitie s within the area and the Norfolk and Western 
meets the Southern at Bristol. Several inter-state motor carriers operate 
through and from the area with two home offices of large motor carrier 
CCIIlpanies located there . The prospect of the area becOIIling a metropolitan 
area extending into southwest Virginia and into adj oining Tenne ssee coun­
ties has been foreseen in the expansion of the Tri..City Airport . Regu­
lated passenger bus service exists between local and distant cities as 
well as taxi cab service being available in each of the incorporated 
cities .  Water terminal facilitie s with a nine foot charmel on the 
Tennessee River are ...-ailable at Knoxville, one hundred mUes awa:y. 
This area constitutes a single labor market with employees CCJil­
JRUting between cities as jobs becCIIle available . A labor market of about 
ten thousand unemployed exists ,  and a low wage of approximately one dollar 
per hour for unskilled workers is not unusual . The area has different 
2.38 
. .  
types of schools for training employees. Trade schools are located in 
Bristol, Johnson City, and Kingsport, which offer training for various 
types of skills and crafts. East Tennessee State College, located in 
Johnson City, provide s a large selection of departments for the train-
ing of personnel for industry as well as for teaching. Six other smaller 
colleges are located in the area, while the University of Tennessee is 
only one hundred miles away. 
The giants of industry are either at hane or beckoning at the 
back door of the area . The coal fields of southern Kentuck;y and of 
southwestern Virginia are appro:ximate� fifty miles away with adequate 
amounts of coal to sustain the needs of industry. Electrical power 
facilities of the TVA and of the Appalachian Power Ccmq:>a.ey" are within 
the area. Foreseeing an increase in need for more electrical power in 
Upper East Tennessee, the TVA has plans for another steam generating 
plant for the eastern part �f the state . 
These many prospects indicate that energetic attention has been 
given to a growing manufactural area. Much planning bas been done and 
much is underway in an attempt to cope with the resultant population 
growth and settlement pattern. All phases of the many interrelationships 
of industrialization seem to refer back to the people and their gregarious 
habits which lead them to congregate into separate settlements . These 
settlements tend to develop in relation to growing manufactural activi-
ties, and if not planned, either retard manufactural growth or develop 
into problem land use areas . 
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